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PREFACE 


Thb leisure and moentive to prepare for the press the lectures 
which form this hook I owe to an invitation, from Dean 
EusseU of teachers’ College, Columbia TJmversity, New York 
City, to spend the session 1923-24 there as Visitmg Professor 
of Education To him, and to Dr E L .Thorndike, at whose 
suggestion the invitation was extended to me, I owe a debt 
which I am glad to acknowledge , and no less to Sir Theodore 
Monson and the Council of Armstrong College in Newcastle 
for acquiescence m the necessary leave of absence, made 
possible by the great kindness of my predecessor and old 
fnend, Mark R Wnght, m emergmg from his retirement 
jto take up for another year his former duties 

The lectures were three times dehvered, m the winter, 
8]pmig, and summer semesters, and are here printed sub 
stantiaUy as given on the last occasion Any* merits they 
may have they owe to my audiences, for from a class rangmg 
Jp. age from mneteen to fifty-five years, possessed of teachmg 
l^xpenence of every conceivable sort, and gathered not only 
^rom every State of the TJmon, but from every continent, - 
^the teacher could not fail to learn, whatever they may have 
fawned from him And to them, to “ 261 C,” I de(|ioate-* 
present volume 
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Instinct, Intelligence and 
Character ^ 

CheiiiisU/ 

CHAPTER I 

A PBELIMJNAEY TALK ON INSTINCTS 
AND HABITS 

This book does not concern itself, except mdirectly, with 
the aims of oduoation, though no attempt will be made to 
keep the writer’s own viawb completely out of sight The 
purpose IS primanly to set out what appear to be the facts 
of mental hfe which are most important, clearly, and with 
illustrations drawn as far as possible from teaching practice 
Among the questions to which a thoughtful educator wants 
answers are such matters as the foUowng — ^Are there any 
laws which desenbe tlie best way of acquinng skill, such as 
skill in writing or in handhng tools, or of acquiring knowledge 
such as the multiphcation table or the formulae for solving 
triangles ^ Can a teacher make any ordinary boy into a 
great scholar if ho can only teach him well enough and per- 
suade him to woik hard enough, or art thcio inborn^ limits 
in each child beyond which ho cannot go * And if so, how 
early can we find out, with reasonable certainty, what these 
hmits are ^ How ought we to deal with children of different 
temperaments, the sullen, the flippant, the stodgy and the 
cocksure ^ Does chemistry give as good an education as 
the classics * Were all successful business men the despair 
11 



INSTINCT. INTELLIGENCE AND CHARACTER 
of their schoolmasters, or is there something about the 
atmosphere of Speech Day which leads them untruthfully 
to say so * Do children fall into types, the bookish,, the 
mechanical, the abstract thinker, the hngmst, the mathe- 
matician, the'artist * Or is the clever boy usually clever 
aU round * At what age should speciahzation begin ? 
What about the Dalton Plan, the hemustic method, the 
evils of competition, self-government, inteUigence tests, 
psycho-analysis, and the Boy Scouts 2 Are there general 
laws by means of which we can judge new fads, or must we 
essay them one by one and learn by trial and error of the 
crudest kmd * 

To these and a host of similar questions a common-sense 
psychology can give at any rate partial answers True, the 
great majonty are ready with answers themselves But in 
many cases, the answers are conflicting, and yes and no are 
urged with equal force and on the same grounds In such a 
case it IS necessary to take stock of the whole situation, to 
discover what is common to the apparently opposed views, 
to expose experimental error or mvahd reasoning where it 
can be seen, to plan and suggest crucial experiments, to 
bnng to themquiry the resources of the sciences of heredity, 
of statistics, and of comparative psychology No one is 
fully quahfied to act this part of judge , but by placmg on 
record his own views, his own expenences, and his own 
solutions, everyone can servo on the jury 

Man IS an animal, and no part of his body exists but can 
be paralleled in loss developed or in otherwise developed 
forms found among the ammals Yet there is a tremendous 
gap between man and even the highest anthropoids It will 
be part of our duty to study partioularly those mental pomts 
m which man is most supenor and by which he has won his 
commanding position m the world, to ask how he appears 
to have acquired these advantages, and whether education 
can modify them and raise him higher in the scale towards 
an ideal being 
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But this we cannot do without also studying what man 
has m common with the ammals, his instincts and the 
physical laws of his body 


Instincts 

The purely reflex actions themselves hardly call for much 
notice from the educator They are uneduoable, or very 
nearly so, and only disappear m senous illness or when 
submitted to very unnatural treatment, as when the appren- 
tice sword-swallower “ tires out ” his vomitmg reflex 
Some are quite unconsciously performed (as the dilation and 
contraction of the pupil of the eye) and are qmte uucon 
troUable Others are not qmte so completely below the 
conscious level and are subject to a certain amount of control 
Stand inside a large plate-glass window while someone 
violently and suddenly throws a pailful of water agamst 
the outside It is nearly impossible not to wink and flinch 
Sneezing is a httle more controllable A large part of the 
tr ainin g of a httle baby consists in teachmg him to aoqmre 
control over actions which at first are reflex,^ and to learn 
habits of cleanhness Instincts range aU the way from 
responses which are praoticaUv refiex actions, made irresist- 
ibl y to certam narrowly defined stimuli, on the one hand, 
to ra ther vague mstmctive tendencies to act in more or l ess 
such a nd such a kind of way in response to a wide class o f 
s timnlT . on the other Eairly near to the lower end of the 
scale IS, for example, the httle child’s tendency to put a new 
toy mto its mouth Neai the other end is the “ ooUectmg 
mstinot ” which anses in very vaned situations, and which 
leads to the coUectmg of all kmds of things, from cigarette 
cards to birds’ eggs, from postage stamps to the titles of 
scientific articles on the apphcations of Mendehsm to human 
eugemcs Near the lower end there is httle doubt about the 
innate nature of the mstmct, for it is usuahy very widespread, 
IS often shared with the higher ammals, and has often been 
13 
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seen to ana e spontaneousls . m..aitu atiQna wh ere it could no*- 
well have been learne d f rom o^ers Near the upper end 
there is usually considerable doubt about the inborn nature 
of the response and much controversy, for the response 
differs Bigmficantly in diffeient individuals, and anses 
often or always in circumstances whcio it might veil have 
been learned from others Boys, for example, usually collect 
stamps because other bo3fS do so, and acquire their interest 
and their slall from their school friends Is the wish to 
collect (sometlung or othei) also acquired, or is the influence 
of the environment limited to directing an inborn instinct 
to the particular object, “ stamps ” 1 

In popular luiguago, the words instinct and instinctive 
are very often misused They are often^ applied to a ctions 
whioh^aro not instinctive at all, but habitual “ Sc oing the 
child nuTacross the stioet,” wntes the ncuspaper reporter, 
“ the tramcar driver instinctively .ipplicd his brakes ” This 
is a well-fixed habit in the diiver, not an instmot The 
child’s action in starting back and shrieking when it saw a 
large tramcar beanng down upon it was on the other hand 
instmctive, and so was its mother’s action in rushing forward 
to its help The best examples of pure instinct are seen in 
lower ammals, for example in the spiders, of which Eabre 
has written so vividly The banded Epeira cannot be taught 
by hex mother to make her wonderful nest, for her mother 
died when the first cold of last winter came Yet at the 
proper time she will make her silk bag, ovoid m shape, 
crowned with a scalloped rim, composed of compact white 
satin and of reddish brown wadding, covered wth patterns 
of spindle shape in fanciful meridian waves , a nest quite 
different from that of tho silky Epeira, her relative Of 
course, saymg that the spider builds the nest by instmot 
is not an erplancUton, it is merely a short way of saying that 
sh e does so without being taught, without leanun g 
Eew actions of the higher ammals are so purely instmctive 
as this. In man, shortly after birth, RT iolnug ja instinctive 
14 



A PRELIMINARY TALK 


Later, walking is p robably, almost, certain ly. inst i not iTe , 
though the child hardly ever is allowed to begin to walk 
without being taught If left quite to himself in this respect, 
however, the baby will, somewhere between temmonths and 
sixteen months, stand up and walk rather suddenly, though 
the walking is not at all perfect on the first occasion Most 
of man’s actions are a mixture of instinct and learning 
Ti’he human child is always bemg taught, not only in an 
impetfeonal neutral way by the environment, but actively 
and of set purpose by his parents, his brothers and sisters, 
older children, aunts and uncles, and teachers It is small 
wonder, therefore, if we hardly know just what thmgs he 
would, under other circumstances, do instmctively He 
does not learn Enghsh, or French, or German, mstmctively, 
for an Enghsh baby transferred to a French home acquires 
French as his mother tongue Nor would he speak any 
language at all if he could be brought up without human 
compamonship, or by dumb mutes But the babbling 
sounds he takes a dehght in making from about the sixth 
month, the repetitions of ma-ma-ma, and ga-ga-gu, these 
are made mstmctively, and form the foundation upon which 
the mother tongue is built up The truth about the instinc- 
tive nature of man is probably this, that he has a large num- 
ber of iimtmcts, but that these instmcta are very mdefimte 
compared with those of animals, especially lower animals 
They would not in themselves enable man to survive, but 
are capable of being directed and diverted to a surpnsmg 
extent, and they form the basis of education, which consists 
in building on these instmcts those habits which the cmhza- 
tion and culture of the penod demand from the adult 
It 13 just because man’s mstmcts are only vaguely directe d 
thg.t lie is ^ar the most highly eduoable animal , excalbng in 
t his respect to an moredible exten t Not only what are 
commonly called habits and customs, but also aU forms Of 
dexterity and muscular skiU, and even all forms of artistic 
appreciation and intellectual performance, thought and 
15 
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reasoning itself, are all probably possible in man just because 
he has mdefimte instmotive tendencies rather than specific 
and narrow instmots, and can learn To a prelimmary 
talk on habit and the laws of learmng we may next turn 
our attention 


Habit ajstd Leabning 

A habit IB distingu ished frpmjinjnslaiKAJby: hang Acquired, 
n ot mbor n In an instinct, there are re ady-ma d e nerve 
connections which ensure that such and such a response 
will occur in a certain situation In a habit, the nerve con- 
nections ha^ to be made by exercise and satisfaction 
The water chick which dives for the first time in its hfe when 
fnghtened by a barking puppy, and winch has never seen 
another water-hen, having boon brought up in an incubator, 
nevertheless gives the charactonstic w ater-hen di ve ^ This 
IS instmotive, and the nerve connections which run from 
eye and ear to spinal cord and brain, and thence to the 
divmg muscles, must be set ready to produce this particular 
act by the hand of Nature through the mechanism of 
heredity But a boy does not dive mstmctively He has 
to learn to dive, and the nerve connections which ultimately 
co-ordmate his muscles when as a practised diver he plunges 
into the water have been brought to this state of readiness 
b v long practice , byjdis^tofaction at failures, and sa^is- 
facti on at successe s Divmg m the case of the boy is 
habitual, not mstmctivo It is an aoquired skill 

The word habit in ordinary conversation is most frequently 
apphed to moral or immoral actions, as early nsmg or 
drunkenness But even m ordinary speech it is extended 
to cases of skill, as when we say that Jones dives badly, or 
writes badly, because he got mto bad habits of diving or of 
wntmg when he was first learmng We shall not m the 
present section speak much, or at aU, about good or bad 
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habits, but rather of the way m which all habits, whether 
good or bad, are learned 

An •animal which possesses qiute fixed, definite, strong 
reactions in connection with a certain situation cannot well 
form any habits m response to that situation A moth 
fl ies to a hght in a wav which has become proverbia l, and 
it would be impossible, or at any rate tremendously difficult, 
to form habi^ in a moth as regards its behaviour to a hghted 
candle But if an animal does not alw ays res pon d m quite 
t he same wav to a situation , then education is possible 
and habits can be formed quite different from the responses 
due to instinct, out of which they are developed The 
differences in lesponse may be due to the failure of those 
first tned, as when a dog attempts m vain to ]ump over a 
fence and then tries to squeeze under it It could be teamed 
always to do the latter by associating some “ reward ” 
with this response and “pumshment” with the jumping 
response Or the differences may be due to the attitude of 
the ammal at the moment, to bemg more hungry, or more 
tired, or the hke If there is vanabihty,. there is the poa^ n- 
bihty of learnmg 

Popular psychology about habits of skill sums itself up 
m the saying “ P ractice makes perfec t ” Everyone knows 
that repetition makes an act easier, more certam What is 
not explamed by this popular psychology is how it is that 
we get better in any action, such as serving at tenms, when 
as a matter of fact we practise the wrong actions much more 
often than the right ones in the early stages of our practice, 
and indeed for months or years Clearly another law of 
skill is needed to explam this, in addition to “ practice makes 
perfect ” What that law is we shall in a moment see 

The “‘practice ” law, “ la w of us e,” or “ law of exercise ,” 
as Thorndike calls it,^ can be expressed m terms of nerve 
action by saymg that nerve connections are the more 
easily made the more often they have been made before, 

' Educatio-ntd Psychol Bnefer Course, New Yorki 1914, p 70 

17 B 
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and the more recently and that the longer time wo allow 
to elapse without making such and such a nerve connection, 
the less hkely it is to be made, other things being equal 
On the whole^this geneial statement is borne out by common 
experience, by lahoiatoiy oxpenmont, and by schoolroom 
observation But there must be something more, or errors 
made so tcequent ly in tlv^ar^ stages of practice would 
be perpetu ated That other law is this, that ^s gtiafaction . 
the glow of pleasure, which follows a successful moveruent, 
somehow stamps in the nerve connections which have ;mst 
been made, and causes them to he a little more readily made 
agam than would have been the case had dissatisfaction 
ensued How tks la we do not understand , but that it ig 
so, in practice, we know It follows at once that practice 
will have the more rapid effect, the more certainly the pupil 
can know when he has, by chance or forethought, made a 
more than usually successful try, and the more pleased he 
is at hia success So that teachers s hould, make knnV|m 
c learly to their pupd s when th&y Jiave doiie-6Yon shghtly 
b etter than usual, and^shpulddci wliateycilS likely toaBoceaae 
t he pupil’s satisfa ction at this improvement The most 
effective means of domg this is to ensure that i mprovement 
mjhe habit _8hall tend to satisfy gome powerful in stinct, 
so that here agam we see how h abits depend upon m stmeta 
T hey ar ise out of instincts, and are developed often in the 
satisf action of instincts They are so similar m their certainty 
and qmckness of response that it is with difficulty we 
distinguish between them Habits, lot us repeat, are 
acquired, instincts are inborn, mhonted And os an md 
to their study and understanding, wo must give some 
attention to the laws of heredity, to which we turn in our 
next chapter 


18 



CHAPTER II 


,TEE OF HEREDITY 

Phehaps the greatest event m the nineteenth century was 
the pubhcation of Darwin’s Origin of Species, in which he 
propounded the doctnne that different species and genera of 
animals, including man himself, have been formed by the 
influence of the environment in weeding out the “ unfit,” 
that 18, those unsuited to the environment It is true that 
Darwimsm in its original foim is no longer entirely accepted 
by biologists, but the notion of the “ survival of the fittest,” 
the idea of “ natural selection,” is so fundamental to all 
thinking to-day that it is essential that we should first 
grasp it Consider, say, a country m which there hved hons 
and antelopes, the former preymg on the latter Then if 
an individual antelope is a slow runner, it will fall an early 
prey to the hons and will leave few or no progeny If, on 
the other hand, an antelope is a very good runner, then it 
will hve long and have many children The antelopes of 
the next generation wiU, therefore, be descended from the 
faster lunners of the previous generation, and will be, if 
there is an3rthmg m heredity, a faster set of runners than 
was that generation And so on and so on The hons keep 
speeding the antelopes up N ote that it is not by practice 
in running that the an telopes get faster, b ut bv selection. 
the bad runners being kiUed off and the good runners allowed 
to breed This is exactly what cattle breeders do, or dog 
fanciers, when they wish to alter or to improve a stram 
At tho same time the antelopes are speeding up the hons, 
for a hon will starve if it cannot spnnt or jump And the 
19 
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process wiU go on until some limit set by other factors is 
reached Instead of speed, the quality selected may be 
matching the background, or lying perfectly still, o» going 
for long peripds without water, or hibernating, oi anything 
which has “ survival value ” in any animal So the bons 
and antelopes may come m many thousands of years to be 
very different from what they were And so, indeed, all 
animal species have come to exist Such is a qrude account 
of Darwin’s famous theory 

This theory clearly assumes that children are, on the whole, 
hke their parents, and this is of course suppoited by common 
experience It is desirable, however, to have some more 
exact way of stating this fact, for it is also common knowledge 
that a child may be unlike either iiarent A convenient way 
of stating the facts quantitatively is the following For 
clearness, take a defimte and easily measurable quality such 
as height, and let us confine ourselves to males If w e obtain 
the heights of, say, l.OQO Enghsh father s selected at random, 
each of them havmg an adult son whose height is also 
measured, we have material for ascertaimng what is called 
the “ correlation ” between height of father and height of 
son If each son always and mvanably grew to 3ust the same 
height as his father we should say that the correlation was 
perfect , and in that case we could, of course, predict a 
boy’s ultimate height with certainty The facts, however, 
are not so yet there is a tendency for the sons of tall fathers 
to be tall, and of short fathers to bo short That tendency 
we wish to measure by the coefficient of correlation 

Let the average height of Englishmen be 5 feet 7 inches, 
and let us choose from our data the set of fathers who are 
each and ah four inches above the average, i e 5 feet 1 1 inches 
tall These fathers will have sons of varying height, some 
taller than their fathers, others not so tall, some even 
below the Enghsh average But the average height of these 
sons wxU he between B feet 11 tnchee and 5 feet 7 inches They 
will not average as tall as their fathers, but they will average 
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taller than the common man Instead of bemg four mches 
above the racial average, they will be about two inches above 
it The ratio of this two mches to that four mches is 
what is called the correlation coefficient, here equal to 
0 5 Had the set of fathers selected been, say, three mches 
each below the racial average, then their sons, though 
scattered in height, would tend to be short, though not so 
short as the^ parents, and would, m fact, average about 
an idoh and a half below the race 
The cause of this “ regression from the parental towards 
the racial height is presumably the m fluence of the more 
ire mote ances try, and also the mflnenne of the mother’s side 
But even if mstead of correlatmg with the father’s height 
we correlate with the average of father and mother, such 
regression still takes place H, however, the selection of 
tall parents for survival contmued, aU below a certain 
height being exterminated before they bore any or many 
children, the regression to the ongmal racial average would, 
it may be supposed, grow less and less, as more and more 
of the ancestry became tall, until m time a race of tall men 
would be arrived at, who would contmue tall for very many 
generations, even should the conditions which extermmate 
short mdividuals cease to act 
This, then, is the method by which orthodox Darwmism 
supposed species, and even genera, to be created Ever so 
small a vanation might, if it had survival value, become 
fixed as a permanent feature, provided that the environ 
mental condiiaons which gave it survival value contmued to 
act for a sufficiently large number of generations 
It IS by no means certam that such evolution by the 
cumulative effect of tiny variations has not taken place 
But the convictions held by the scieutifio world on this 
question of evolution have been profoundly modified by the 
progress of Mendehsm, the study of the inheritance of certam 
umtary characters which was begun by the Abbd Gregor 
Mendel m the garden of the ihonastery at Brunn or Bmo, 
21 
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m what IB now Ozeoho-Slovakia, in the year 1866 The 
general essence of Mondehsm is still best explained by an 
account of one of Mendel’s own ongmal oxponmenAs, in 
which he cro^s-fertihzed two different species of peas, one 
taU and the other dwarf 

The ordinar y pea, bot h tall andjiwarfj is self-fer tihzing , 
but in his^ expennient Mendel took the pollen from a_t^ 
plai^ and dusted it on the ovules of a short pjant, or^viee 
versa, and carefully preserved and planted the resulting 

Tall X Short 



Short Tall 

peas These aU grew into tall plants, resombling the tall 
parent This is the first filial genoiation These losultmg 
tall plants wore allowed to luaturo and to self-fortilizo 
themselves, and the poas planted to grow into the second 
fihal generation The memhers of this second fihal generation, 
though all descended from tall parents, were not all tall 
One quarter of them were short like the short giandparent, 
and these short plants pioved to bo pure in breed, that is, 
their descendants to many generations were invanably 
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short The other three quarters of the second fihal generation 
were tall but one of these three-quarters proved to be 
pure tall, giving only tall descendants, whereas the remaining 
two quarters produced both short and tall offspring, in the 
proportion of 1 to 3 All this is better seen m the diagram 
on page 22 

The theory advanced to explain this (at first sight com- 
phcated) inheritance was, that t he factors for taUness and 
shop tness do not blend, but that the sexual cells oontam 
ei ther the one or the other factor (or we may, perhaps, speak 
of a smgle factor whose presence causes tallness, and whose 
absence causes dwarfness) 

Tallness is said to be dormnant and shortness recessive, 
so that when either parent supphes the tall factor, as m the 
ongmal cross, then the offspnng are tall 

But though tail in outward appearance, these plants 
have only a single dose of the taUness factor, not a double 
dose as when both parents are tall Thei r sexual cells will 
m h alf the cases oontam the T factor , m half they will lack 
In any single blossom of this first fihal generation, 
therefore, there w ill be many pollen grains, half the num ber 
bea rmg T and half not, ^ .nd a number of ovules, half the 
num ber bearmg T and halJLjJot When the pollen falls on 
to the ovules, it wdl be sheer chance whether both pollen 
and ovule contam the T factor, or both lack it, or one have 
it and the other lack it 

Exactly the same chance pairing takes place when we 
throw two penmes If we mark the two sides of each com 
with Tall and Short, and throw them, we may get 

TaU X TaU 
Tall X Short 
Short X TaU 
Short X Short 

In one quarter of the oases the result will be a pure tall 
plant, both pollen and ovule contammg the T factor Such 
a plant will give tall plants m all sucoeedmg generations if 
23 
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self -fertilization only is allowed It is pure bred despite 
its short grandmotW The plants losultmg from pollen 
and ovules which both lack the taU factor will p|;oduce 
pure short jilants, fiom which only short descendants can 
arise as long as only sclf-fortilization is possible — a pure- 
bred short plant despite its tall giandfather The plants 
resulting from ta ll-fcggniig p ollen and taU-Zactop ovules 
will be just like the first iihal generation, and so also those 
from t&VL-lacking pollen and tall bearing ovules •> 

Smce the rediscovery in 1900 of Mendel’s work (winch 
had been buned in the archives of a Brunn society) a large 
number of unit factors like this “ tallness ” factor has been 
investigated, in many jilants, and also in animals The 
theory becomes complex when many factors are involved, 
but it 18 essentially the same m pnnciplo as in the simple 
case considered above So metimes pa irh or groiips of factor s 
are found jvlueh^rc partially linktd_togcth< r, so that 
groi^ tends to act together, and thus further possibilitiM) 
anse 

It IS deal that this changing by def inite pini^, by muta- 
tions, is a different process from Darwin’s progress by small 
vanations But upon these mutations, as upon any vana- 
tion8,_emTronment can still exercise its selective influence, 
and the essential idea of Darwimam, the “ survival of the 
fittest,” remains in force 

This idea of ev olution by selection (whothor from small 
va riations o r from mutations) explains much of evolution 
without any appeal to tho idea of tho onvironmont improving 
the individual and thereby improving Ins progeny In the 
pure selection theory, tho enviionment ohmmates a harmful 
quality, not by improving, but by killing off, the individuals 
who possess it Indeed, though Darwin piobably thought 
otherwise, it has for long been the opimon of most biologists 
that acquired oharactenstics are not mhonted, that is to 
say that any quahty which an individual acquires by training 
dunng hiS lifetime wiU not be passed on to his children 
24 
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Of course, he may in his turn teach it to his children, but 
what IS here meant is that it will not be mborn in his children 

Tins IS a hjrpothesis which many students find it hard to 
grasp, and mdeed it does make one wonder where all the 
numerous quahties now exhibited by all the mnamerable 
species of ammals and plants can have come from If nothing 
acquired is inhented, then it would seem that all these won- 
derful quahties, the colours of the humming bird, the hommg 
mstinot of the pigeon, the longneokedness of the girafEe, 
the s hortneckedness of the bulldog , the wmgs of the albatross 
and the bram of man, all must have been potentially present 
m the first form of life which appeared on this planet But 
great as this difficulty may be, we must not, as scientists, 
assume the mheritance of acquired oharactenstics if there 
IS no evidence for it, and if the evolution of species as we see 
it taking place (without worrying about the first beginmngs) 
can be explained by selection without it 

Occasionally expenments are reported which seem to 
imply inheritance of acquired characteristics^ But smce 
most experiment pomts against it, confirmation of their 
results must be awaited 

Meanwhile, if nothing aoqmred is inherited, education 
loses importance m one direction and gams it m another 
If the educator could know that his work would be per 
petuated by inhentance, that the children would start, in 
intellect and in character, from where the parents left off, 
or at any rate from a higher startmg pomt than did their 
parents, then every act of the teacher would be fraught 
■with consequences to untold goneialions 

' J'or o'^aniple tho'iC ui Kiimmerei Vii I ii o t ro<eii>-ly -jlill, tmeo the 
iihovo wa', ■wiiiloii a loport oi a le( tiiro l’ioli_ o i It an _!* Pitwlow 
hiT appeued {Sn net Iso\ 9 1921 vol hjin p 3 jl)- l(i iTin" sLitVi it la 
lusscited tint c onditione d icflex cs mn-y be inheiLLEv’ So ne whitw mice 
Mcit ti line d W) mu tS'tlie LLainp; plncp on Uio iiiijfing ot an ele ctiie bell 
3Q0 Ic'-^.on' b( iiig l oqiuiod fiuuptdini, aciiiitlona rer{tur,,d m tuin 
lOC'~3t7~rO ' niid"oiiIv -T lit^ons 1 hn Hvlh »a‘i a\taitirig 

rrotohHor Pawloa s letiiin to R la ii and hi toiilidi nrlv expaett-d t'lut 
ultiinatJe iliL offspiiiig would exhibit tho n action wiiihouii anv training 
at all But ropotitioii o£ tlteso oxiioiiircnte niuat be awaited 
2o 
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But if it IS not BO, if the work has to be begun again with 
each generation, then education.bfifiQineB dou bly importan t 
Without it, mankind would at once^jn one gener ation, shp 
back jErom cmlizaii^ to “savagery It has tc provide a 
social mhentance , to pass on the acquired m ental wfifv] ^'^ 
of t he race which biological mhentance refuse;, to tciuifiniit 
It has to improve its methods so as to get more and more 
done m each generation The torch of learning is passed on, 
but he who receives it has to begin the race anew He 
receives no allowance of so many yards or miles, and he can 
only go farther if his way be made smoother Ii.is the busi- 
ness of education to smooth the way 
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INSTINCTS IN MAN 

Just what the mstmots are which man inhents from his 
forefathers is difficult to say, because m man all instinctive 
reactions are so rapidly and deeply covered by a crust or 
cake of custom That is why opimons have been so vaned 
as to what proportion the instmctive basis of human 
behaviour bears to the whole, and why hsts of human 
instincts have differed so much from one another 

Wi Uiam James was one of the first wnters, and was the 
most forceful, in urging that instmot was at the root of 
a good deal more of man’s behaviour than was commonly 
admitted and every teacher should read what he has to 
say Smoe his tune, an increasmg emphasis in the same 
direction has been shown by one psychologist after another 
but m their classifications of instmcts two schools have shown 
themselves, the one usmg a few wide classes, the other giving 
long hsts of separate mstmcts A classification of the former 
kind which has been popularized by Tansley’s widely read 
volume, The New Psychology, is that into ego-mstuicts . 
h erd-instinct s, and ses-mstinct s, corresponding to self- 
preservation (and aggrandizement), tnbal preservation, 
and ra cial preser vation respectively Most remote from this 
IS T horndike ’s classification, which is indeed hardly a 
classification at all, but rather an enumeration of one specific 
situation alter another, with the specificaUy instinctive 
response in each case Instead, for example, of a general 
instmct to mutate, Thorndike enumerates the specific 
things which he sees being mutated on an instmctive maimer 
27 
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Ife^nnot see any general tendency towards imxtat mg any - 
t hing ; and ^erything, but be sees a tendency towards 
“yelling when others yell, laughing when others laugh, 
smihng when, snuled at, looking at w hat others observe, 
hstening when others hsten, running with or after people 
who are running m the same direction, running from the 
focus whence others scatter, jabbering when others jabber, 
and becomuig silent as they become silen{), crouching 
when others crouch, chasing, attacking, and rending tvhat 
others hunt, andseizing whatever object another seizes “ 
Between these two extremes is a hst hke that of M cDougall. 
contammg about a dozen simple instincts, to each of which 
is hnked a primary emotion for in McDougall’a treatment 
a n emotion b ecomes almost the “inside ” of an instinct, 
an mstmct as it feels w hen occumngjo one The list is 
Inatvnct ^ hvwlion 


Fhght, Concealment, or 

Pugnacity 

Bepulsion 

Submission 

Self assertion 

Curiosity 

Parental Instmct 

Eeproduotive Instmots 

Acquisition 

Feeding 

Ureganousness 

Construction 


Immobility Fear 
Anger 
Disgust 
Subjection 
Elation 
Wonder 

Tender Emotion 

j the emotions corresponding to 
>• which ore not so defimtely 
I named by McDougeJl 


T anslev makea an attempt to rec oncile MoDougal l’s 
classification with bis o wn, or rather to show bow he w ould 
further classify MoDougall’s twelve heads to reduce them 
to his three Under the ego complex he places 


Self-assertion (with pugnacity and curiosity) 
Eeeding, acquisition, and construction 
Submission (with flight, etc , and repulsion) 


* In hia latest book Professor McBougall adds to these two more, 
opjieol and laughter 
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Under the sex-inshncta he places 

Parental Instincts and 
l^productive Instincts, 

leaving for his herd-inatinct McDougall’s 
Greganousness 

This does, not, of course, imply that these subheadings 
exha\i8t what in Tansley’s opimon is the content of any one 
of his three heads 

F or the actual problems of teachmg and_ education 
Th orndike’s att itude, is usefu l It is important to the teacher 
to know ]ust wh at a child mav be expected to imitate, pst 
wh at kind of situations lead to self-assertion, and so o n In 
combining and redireotmg instincts, m checkmg some and 
encouraging others, it is, however, wite^to talm account of 
the_^ three jientres of attraction to which our instmotiyp 
forces converge The development of proper relations withi 
one’s feUows, learning to live with them without losmg one’s 
identity, and the s kilful gmding of the forces of sex mto the / 
ng ht channel s, are the th ree m os t im portant tasks of the 
e ducator But the professional knowledge which will enable 
him to accomphsh these tasks is composed of those umts 
which the “ situation-response ” psychologists enumerate 
Among the innumerable situations and responses described 
with admirable clearness and absence of theoretical bias 
by Thorndike, the following are perhaps of greater educa- 
tional value, m nursery and school His own words are 
freely used 

T q sudden changes and sharp contrasts a u mversal response 
IS “ attentiveness, i e such fixatmg of eyes, head, etc , that 
the objects showing the change or contrast are brought into 
clearest observation ” 

“Any not to o large ob ject wMoh” thus, or otherwise, > 
" attracts attention, and does not possess repelhng or 
frightening features, moites to approach, reaohmg, touching, 
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grasping, putting m the mouth, general manipulation ” 
If it 18 portable, it may be earned home or to some familiar 
human being, and there contemplated and fingered » If it 
18 alive, there is a tendency to dibmemherment or mauhng, 
especially if it has run away, and boon hunted If it runs 
away and is large, it wiU be chased and stoned and perhaps 
thrown down As Booth Tarkington says, when he tells 
how Penrod and Sam pursued the old white horse, boys m 
such a situation are not being bad, they are merely bemg 
histone 

Should any person “ grab or mak e of f with a recently 
acquired object ” the response will bo “ anger, a tight clutch 
on the object, pushing, striking, and screaming at the 
intruder ” 

Tonard other individuals present in tlie same room there 
IS an instinctive tendency to be truculent if thoj do not 
kow tow , or at any rate a desire to attiact their attention 
Approval expr esaejj. hy:-Qtlicr human beings is an inatmctiv o 
source of great satisfaction scornful or derisive looks of 
“ discomfort extending to utter wretchedness ” 

Gorgeous display, acts of daring or skill, victory in 
competition or combat, produce in the onlooker staling, 
smiles, ejaculations, encouraging shouts T he presence of 
o ^ers taking part in the same activity as ourselves leads to 
increased vigouF in"our own performance, and to great satis- 
faction at any mamfest supenonty 
In the presence of a babv.w omen have a spocial endowment 
of instmo^e acts, including mterestod attention, exclama- 
tions ot pleasure at its gurghngs and smiles, mstinetive 
comforting acts when it shows pain or gnef Boys and men 
have oonflictmg impulses For them the small child is 
sometimes a small ammal to be chased and teased as might 
any other But Thorndike sees m them mstinetive actions 
when they “ offer scraps of food to see it eat, snatch it from 
peril, and smile approvingly at its vigorous antics ” 

These paragraphs may give some idea of the attempt to 
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set down situation by situation Such a hst might go on for 
pages, and the contrast with the threefold “ ego, herd, sex ” 
classification is very striking The “ new psychologists 
are scientific in making some classification out of chaos — 
provided that their classification is not, in their own words, 
a mere rationalization T horndik e is science m wis^g^ to_ 
avoid the “ faculty fallacy ” of s aying, £oi^ example, that 
there exist general p owers of memory, of imitation, and the 
hke, and m wishing to stick close to the facts and to say just 
what those facts are 

In any case, it seems clear that man’s mstmots are more 
difficult to enumerate than are the instincts of the am mala 
and especially those lower animals which are to the popular 
mind the em bodiment of instinct, such as the ant or the 
wasp And the thesis will presently be put forward that it 
IS ]ust exactly the vagueness of mstincts m man which has 
contributed most to his nse to overlordship m the ammal 
kmgdom A typically “ instinctive ” ammal makes auto- 
matic and definite responses to certam defimte situations 
In a “ natural ” or “ suitable ” environment these automatic 
responses are beneficial on the whole and m the majority of 
instances, but t heir fixed character precludes any adaptation 
to a ne w environment, and precludes any leamm g If there 
is- enough vanation among the individuals of the species, 
a fairly large change of environment may still leave the race 
surviving, for the mdividuals more fitted to the environ- 
ment will become the parents of the next generation But 
thi s IS not learmng . it is not adaptatio n , it is deci mation, 
purification by kilhng off the unfit For the %nd%vtdmla 
of a species to be able to learn, to be able to adapt themselves, 
t here must be some freedom from ngiditv m the instinctive 
r esponses Vari ation wi tim ih£jnidivtdt ial is th e pre reqms^el 
of improv^ihty_ oJ^the u^vidual^just as vanabihty from 
one mdividual to another 18 the^rereijuisite of imjroyabihty 
m the race, In the latter case there is a selection of mdi- 
viduals, some to survive and some to die In the former case 
31 
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there is ]Hst as truly a selection of responses What the 
selective agent is, andTSow it works, will be the subject of 
discussion in later chapters The penod of life durmg*which 
this process of selecting and training instinctive responses 
IS earned out is the penod of infancy, of dependence on the 
parents, a penod which in man necessarily extends to the 
age of eight or rune, and commonly is extended to the age 
of fourteen or even twenty one years The mcjst instinctive 
feature of that penod is the activity known as “play,” 
difficult to define, but easy to r ecogm ze In the opinion of 
the present wnter, play is the most important fact of human 
hfe, inasmuch as thereby that adaptabihty to environment 
IS secured which has won for man his supenonty to environ- 
ment To the study of “ play ” we turn in Chapter IV 
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CHAPTEB IV 


PLAY 

Wb aR know what we mean by play, though it is dif&oult 
to define it so as to distmguish it m every instance from other 
non-play activities Children are playing when they are 
merrily en] oying a game of baU Two young dogs are playing 
when they chase one another alternately, pretend to bite, 
roll one another over, and bark A kitten plays with a ball 
of wool A httle boy plays at buildmg castles and moats 
and systems of canals on the seashore A little girl plays 
at houses Three or four bigger boys play at Inians A 
team of high-school girls plays hockey A schoolmaster 
plays golf 

In most of these oases, especially those earher in the hst, 
we have no doubt that the activity is play There may be 
some doubt about the hockey match if it is a compulsory 
game The schoolmaster may go through his weekly task 
of obtaimng exercise, though he hates it Does the pro- 
fessional golfer play ? Sometimes he assuredly does, just as 
anyone else might Sometimes he feels that it is his daily 
work by which he obtains his daily bread Do we not on the 
other hand know men who treat their work as play and would 
rather play the game of bemg a chemist, or a lawyer, or a 
soldier, than do anythmg else ? 

The two dogs are not playing when they begin to fight 
really, as we say , when bites are given to draw blood and 
a deeper note comes mto the growl The kitten is not playing 
— or IS it still playmg 1 — ^when it chases a mouse instead of 
a ball of wool Certainly it is not playing if it is a really 
hungry, starving kitten 
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T t IS clear that the dividt Dg line between play and earnest , 
I B an uncert,n.iTi nrtB passes oontmuously and w ithou t 

break into work, or mto real hu nting or real fi glitmt; The 
theory of play which it is the purpose of this section to uphold, 
the theory mainly associated with the name of Karl Groos, 

IS that flay ts a prefaratton for the earnest activiUes of life, 
and that when nature began to select species for their 
playfulnesB she had turned a comer in the great experiment 
of evolution, and had embarked on the journey which led 
to the creation of man If this theory be true, it is play 
)which more and more distmguishes the higher ammals as 
we rise in the scale of ability, and which most of all marks 
out man It js “ play ” tha t gives ip^n that other 
Implement of progress, speech, which some have_almoat 
bel ieved to be equivalent to t^ojight and mtelligencg, 
so great is the advantage enjoyed by its possessor It is 
play, if we are nght, which is the natural educator and which 
therefore pomts the way for the human educator, the teacher 

It is worth while dwoUmg a httle longer on that change 
in the march of evolution which has just been referred to 
Previously, the selection had been for those most fitted, 
as they stood, to the environment It was hke buying 
ready-made clothes If they really do fit, well and good, 
but the man who buys uncut cloth and employs a tailor is 
more likely to look well dressed The lower ammals mherit 
fixed mstmcts, they must take then “ ready-mades ” and 
wear them The higher ammals inlient less well-fixed 
mstmots, better able to be fashioned to fit the life of the 
times The trying on process is the penod of play, and the 
journeyman tailor, the workman carrying out the design 
of the Master Craftsman, is the teachei He has not a free 
hand, he must cut his coat according to his cloth but his 
18 the power of onsunng assimilation to the civihzed society 
of to day and of reducing misfits of defect or delmquenoy to 
their lowest numbers He has not the power, that is to say, 
to wnte whatever he will on a clean slate But he has the 
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task of directing, modifying, snblimatmg the mstmcts, and 
if we are nght he will do this m ost readily by ntihzing the 
t endentiy to play English schools have long used play as 
the chief means of training character, and have expressed 
their ideal as “ playin g t he ganae ” m the real affairs of hfe 
And now “ playways ” of learnmg are commg more and 
more into favour m the provmces of skill and of reasomng 
as well as m the moral province 

T he impuls e to play is just the impulse to carry out certain 
in stmctiv e actions in the absence of the usiuil inner set nr 
trend of the orgamsm As this is perhaps rather a novel 
way of looking at play, it may be worth while amphfying 
the statement and illustrating it How an animal acts in 
any situation depends not onl y upon the outer situation 
b ut also upon the inner “set” of the ammal ,^ whether it 
be hungry or replete, fatigued or fresh, in a penod of sexual 
excitement or sexual qmescence 

Now consider, say, the hunting instinct In the sedate 
mature animal the urge of hunger makes the ammal restless, 
it wanders observantly about in its usual hunting ground, 
certain smells and sights presently cause it to pause, flatten, 
crawl, jump, spnnt, pounce upon its prey The process has 
been well described by James as a chain of mstmcts, hunger 
causing restlessness, restlessness leading to sight of a small 
escaping animal, this sight leading to pursmt, and so on 
But throughout, the inner set of the orgamsm, the drive of 
hunger, is a part of the total situation and were that drive 
not present the hunting lesponse would not be earned out 
In an animal born with perfected instmctive responses, 
fitted to enable it at once, or very soon, to lead an independent 
hfe, the whole situation is comparatively fixed But in an 

1 A similax doctnne holds good m the cognitive or intellectiial realm 
Wh at a gwijin wantenca makes me think about dep en d s up.op. yhat I__anfi 
ahe any*tSniking- -flbmy In the vocatioiPEiine, oiggmg in my garden, 
I lespond to the question " What do you think of James 1 ’’ by thoughts 
of little boys, perhaps In xmy Psyc holopr class I respond by..tho ughjiB 
of jtl^great A meriRan psvWolqp Bt (1 forgeit wEeno^TDorrowthe 
illustration ) 
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animal which plays, and has a pcnod of more or less 
protracted childhood, there are two differences m the jiom- 
bination_of situation and resppi ^ In the firsts place, 
the hunting response can be set off by the sight of the small 
escapmg animal without that inner drive of hungef~]5e^ 
needed And secondly, other small escap mg ammals only 
rem otely resembhngJihe natural prey mayjtetjtjjffi^rjssien 
a whir lin g dead leaf or a bit of stick may do sp 
The inner dnve which belongs to the matin e lAstmot 
bemg absent, the hunting which ensues is not earned out 
so far as to lead to eating the prey or, m the case of the 
fightmg instinct, to actual woundmg or killmg of the 
opponent Instead of the directed drive of hunger or of 
anger, there is just the aimless dnve of youthful energy 
easily diverted into any channel All the instinctive actions 
of the mature ammal may, in fragmentary portions, take 
a place m the play activity of the young but they are 
divorced from the emotions of .anger;,, fear, lust, from the 
inner states such as hunger, which accompany them later, 
and UMtead they are pervaded all abke by a general sense of 
well bemg and hght heartedness 
The picture thus presented is one showing, m the young 
ammal, imperfectly developed instincts, or portions of later 
instmctive chams, partially divorced from any bmding 
al hanoe w ith sp ecific sit uat ions, and from association with 
defimte emotional dnves The selection and survival of 
the fittest which formerly went on among the individuals 
of a generation now goes on among the re sponseamUihat 
individual JiQjilifi.finiirQnment ^>f«liis.4jl)Jldhpod For the 
specifically eqmpped ammal, the absence from the environ- 
ment of just its own proper prey would cause death For 
the animal that we are discussing, the absence of what had 
formerly been the usual prey of its parents would only cause 
the more generally directed hunting mstmot to learn to 
attach itself, durmg the play of childhood, to the nearest 
available similar prey The huntmg play would shift its 
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association gradually from bits of fur or leaves to bits of the 
mother’s food, to wounded specimens of prey now hxmted 
by her,* to any small smtable ammals m the neighbourhood, 
and accommodation to the envuonment would (li too violent 
an alteration were avoided) take place m the mdividual, 
i nstead of whole generations bavmg to be decimated to 
br mg about a daptation Natural selection by survival of 
the fittest mdividuals would, it is true, stiU go on , but 
the s election would he of those moat fitted to learn by play. 
not of those fitted to perform*perfeot specific acts If the 
fashions changed (to return to our tailor analogy), there 
would be no need to buy and scrap hundreds of garments 
in search for the right cut attention could be concentrated 
on gettmg good cloth, leaving the cut to the tailor 

To take a specific example, and the most important one, 
consider the difference between an a mmal bo m lyith inatirifi- 
tive gnes attached to certam situations such as b eing alarmed, 
bemg alone, courtmg, etc , an d an animal bom with ]U8t 
an aimless tend6 nc,v_to-make-voc al sounds and to en^oy 
doi ng so The former animal cannot learn vocal connections, 
his small repertory is ready made The latter animal learns 
speech The human child has the connection of the vocal 
responses to things and events made, durmg the penod when 
he plays aimlessly at the game of babbhng, by the enthusiasm 
with which some of his efforts are hailed, and imitated, by 
his nurse and parents, which causes him to repeat them 
and associate them with objects, while other of his efforts 
are ignored and sink mto disuse It would be a long course 
of evolution before bemgs were evolved who said “ milk ” 
when thirsty, if we followed the plan of kilhng those who 
didn’t It would no doubt be conceivable under certam 
circumstances But nature foimd it eaaer to select just those 
who enjoyed aimless babbhng, leav mg to another k md of 
sele ction the lob of attaohmg t he r esp onse " milk ” to tha t 
situat ion of being t hirsty 

And this throws, I think, a hght on that non-mhentance 
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of aoquirod charactenatics spoken of on page 24 If it be 
true that selection for plastic response and a period of play 
was found by Nature to produce races of a n ima>3 who 
conquered those who possessed ready-made fixed instincts, 
would one not expect as a corollary to find that av^quired 
charactenatics are not inhented * If they were, would not 
that be a retrograde step, undomg the step in advance made 
when play entered the world To put on the worn garments 
of the previous generation will be just as bad as to jfut on 
ready-mades A race of beings with fixed inhented habits 
would be just as unfitted to survive as a race with fixed 
unalterable instincts, and mdeed would bo indistmgmshable 
from them Man has won m the race against animals with 
more fixed mstincts, and can, if he wishes, exterminate any 
one of them, just because of his childhood penod of play 
An d the adaptabihty which that play period gives him would 
b e just as much jeopard ized by the inhentan ce o f newly 
fixed habits as of^der faed mstincj ^s Man i s par ex cellence 
an ammal that learns It is far more imjiortant to be able 
to learn than to haye learned Progress in evolution is like 
finding the centre of a maze It is better for each generation 
to re enter the maze with the power of learmng than to start 
at the point, possibly in a bhnd alley, at which the previous 
generation fimshed lamenting acquired characters would^ 
myqlvejbhnd alley s 
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iPHE LEARNING PROCESS 

Man la par excellence the learning animal He is not the only 
learning animal , indeed, far down in the scale of animal 
life there are creatures which can perform simple acts of 
learmng But man can learn more readily, and can learn 
more subtle responses, than any other being — far more 
Just because of this, however, it is very desirable to begin 
our study of the learmng process with ammals, and later 
see to what extent the laws theie found can be apphed to 
man 

There is a httle microscopic orgamsm called the stentor 
which IS i n shape rather hke a trumpet Its stalk attaches 
it to some water plant or bit of debns in the water in which it 
hves, and it constructs a tube of flocculent matter into which 
it can withdraw for protection When protrudmg from this 
tube it draws the suriounding water into its “mouth” 
by means of a fringe of ciha or hairs which move backwards 
and forwards, quicldy in and slowly out By this means 
small fragments of edible substance are brought to its 
digestive apparatus 

Whenever any obnoxious substance is thus swept into its 
mouth, this ammalciila has a reflex response adapted to 
getting rid of it, for the stentor first bends to one side, and 
then, if this does not suffice, its ciha change their flickering 
so as to reverse the current which until then they had been 
creatmg This can be observed when a httle cloud of 
carmme dye is put into the water near at hand ^ After a 
■■ Jennings, H S , Amer Journ Phyawl 1902, viu, 23-60 
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moment tbe cilia then resume their previous action, sweeping 
neighbouring water into the mouth 
If the quantity of dye placed m the water is sucii that 
a short reversal of the ciha is not sufficient to clear it away, 
further reversals wiU occur While if three or four such 
reversals are not successful, the a nunaloula contracts its 
stalk, thus retreatmg mto its tube, and waits till the clouds 
roll by • 

Presently, after half a mmute or more, it emerges agam, 
and its oiha recommence their wave motion If dye is very 
shortly remtroduced into the adjacent water, the former 
responses will agam be made, first the bending, then the 
cdia reversal, and then, when this proves unsuccessful, 
the stalk contraction 

So far there is nothing which need, perhaps, be called 
learmng This animal has two or three i espouses to the 
presence of obnoxious matter in the surrounding water One 
of them it tries first and when several efforts with this 
response have failed, it carries out the other The situation 
which causes the first response is just the presence of dye m 
the water The situation which causes the other response 
IS different It is the presence of dye in the water, plus 
the recency of a number of failures to obtain relief 
We must suppose that somethmg of the nature of memory 
exists m the ammaloula, not m the sense that it consciously 
remembers, but m the sense only that some change in its 
organism has taken place as a result of these failures to obtain 
rehef from the carmine dye 

If now the experiment be oontmued, and dye is every 
time mtroduced mto the neighbourhood as soon as ever the 
ammal emerges, we find that a kind of learmng process goes 
on, masmuch as on each occasion fewer and fewer efforts 
are made -to sweep the dye away by oihary movements, 
more and still more qmckly does the creature take refuge 
m its tube, until finally it does so without any preliminary 
cdiary reversals at all After a few more teals a new kmd 
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We must, of course, bewaie of attnbutmg to the animal- 
cula any of the feehngs and thoughts which a human being 
would have, under similar circumstances We need not 
postulate any consciousness at all But to obtam learning 
it 18 essential that the orgamsm under study should have 
more than one response to the same situation, or otherwise 
there will be nothing from which to select The most one 
could then do would be to teach the orgamsm not to respond 
at aU, a form of teaching which is mdeed of great importance 
in character training 

The “ same situation ” here is the presence of dye m the 
water, and the four responses possible are bending , oihary 
rev ersa l,, wit hdraw al into t he t ube, and. swim ming awav 
True, th^ijauaiaan^progresayply-changgsowingjo ^e oon- 
tm ued non-su c cess of the fi rst reaponse, ^ i i^the sa iSfiJihat 
the i nner “ set ” of the orgamsm changes But the external 
situation is the same, and the animal “ learns ” presently 
to make not the cihary response but the withdrawal 
response 

M ultiple response to the s ame situatio n is. then, necessay 
for leammg to set in From these responses one can be 
seleotedTTiecauieTFbrmgs some kind of advantage, whereas 
the others do not In the case we have been considering 
the possible responses are arranged in a kmd of order already, 
since we know that an ordinary stentor^ will try the bending 
first, the cihary reversal next, then the withdrawal, and then 
the swimming away And it is probable that a very short 
period of vacation from our “ teaehmg ” would make our 
"pupil” forget what he has “learnt” and return to his 
ofiiary reversal Permanent leammg is probably not in this 

1 In some oases the cihary reversal oomes first, but not usually 
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case possible, and it is doubtful whether it can really bewared 
a case o f learning m th^ense o f the formation of habits of 
response * 

With fl.Tumn,k higher in the scale, however, the vanous 
responses to the same situation cease to be arranged so 
definitely in an order Ono^ cannot say with , certainty which 
the p os sible respons es wiU. be made firat^ No doubt the 
actual response is determined by the_total situation and the 
inner of the organism But a very slight change in either 
may change the response Suppose we shut up a hungry 
chicken inside an enclosure which is rather confined and 
small for it, and from which two passageways run, one being 
a bhnd alley and the other leading to food and the com- 
pamonship of other chickens and the mother hen ^ To 
this sitnation the chicken responds by peeping, by rush- 
ing about, by attemptmg to scale the walls of tho 
enclosure m a sort of flying scramble, and by runmng 
along the passageways Just which of those things 
it will do first cannot be predicted What can be 
predicted is that it will do them m rapid succession and 
apparently aimlessly It wiU repeat tnala winch did no good 
before, and will, up to a hmit, become more and more 
vigorous in its efforts Sooner or later it will run far enough 
along the passage which leads to compamonship and food, 
will rejoin the hen and recommence peclang 
If it 18 presently placed again in exactly the same outer 
situation, and in the same inner condition as regards hunger, 
sleepmess, etc , it will do the same It wiU not immediately 
choose the passage which leads to fioodom, but will make a 
large number of aimless rushes, etc Yet if the experiment is 
repeated agam and again, the length of time taken by the 
chicken to escape will gradtuiUy become loss It wUl try the 
correct response earher and earher, until finally it has 
“ learnt " to make its way out of the enclosure without 
delay 

^ TI;ionidike» Edw Psychol Course, p 126 
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Now one law of learning which everyone knows is what 
imght be called the of Practice, namely that any action 
whio b la done frequently becom es on that account easier to 
do and more hkely to^e done But this case of the chicken 
shows very clearly that the Law of Practice is not the only- 
factor in learmn^ The chicken practised the correct 
response only once per trial, for after a correct response 
the trial ceased, it got out of the enclosure Incorrect 
respdhses, on the other hand, such as jumpmg up at the wall, 
may be made, and are made, several times in each trial, 
indeed, very frequently in the earlier tnals Practice alonOj 
therefore, ought to have fixed the incorrect rather than the 
correct response In what way then does the correct response 
differ from the others * Common sense tells us that it differs 
because it puts the chicken into a new condition, it reheves 
it from lonehness and hunger, it satisfies certain inner 
cravings We must assume that this satisfaction somehow 
makes this response more hkely to recur when next the 
situation IS reconstituted Not certam to recur, for then the 
chicken would on second tnal go straight out by the proper 
passageway, and that is not what we actually find , but 
more hkely to recur, and therefore recurring at an earher 
stage at the later trials 

The type of learnmg thus illustrated may be called Tnal 
and Error leaimug It arise s when an animal has more 
th aji one response to a situatio n Confronted by the situation, 
the animal tries its responses over until one succeeds 
Confronted later by the same situation, it again tries its 
responses over, but the response which was associated with 
satisfaction somehow has thereby become facihtated a httle, 
and so the improvement goes on till the proper response 
comes to be made without other tnals I^is^ SaHsfachon 
which has selected the response Practice will now stamp 
it in For as the tn^s progress the correct response, which 
at first got less practice than the incorrect, comes to catch 
np in this respect Toward the end, while the correct 
iS 
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response is always made, each of the vaiious incorrect 
responses is only made occasionally Finally o nly the 
correct response get s practic e If the situation is left 
unpractis^ for a long time, the chicken will partly or wholly 
forget its trick, and wiU have to releain it 
This learning by Trial and Error, by the aid of the laws 
of Satisfaction and Practice, will occupy us a good deal, 
for we shall wish to find out wh ether all learning is of this 
t ype, or whether anv new laws a re needed as we proc eed to 
study learning m higher ammals and in man It will be our 
duty, if we wish to act in a scientific manner, to avoid 
making any further hypotheses unless we feel absolutely 
forced to do so Of course, the Law of Satisfaction includes 
the op posite case of pumshment or dissatisfaction If a 
third passageway had been open, so arranged that when the 
chicken went along this passageway it received an electric 
shook, it would have learned to avoid this passageway sooner 
than it learned to avoid the non electnfied one Going along 
the blmd alley in any case, however, leads to disappoint- 
ment, to dissatisfaction , and so we ought perhaps to call 
our law the Law of Satisfaction and Dissatisfaction 
Now let us contrast with our chicken the behaviour of a 


^ To illustrate the way in which, it la suggested the reward resulting 
from the successful movement makes it more hkely to occur when the 
situation 18 again met with, imagine an experiment with a pack of cords 
the fifty two cards of which represent the random responses made by the 
imprisoned and hungry animal Draw a card, which will represent 
the first response the animal makes Eeplaoe it m the pack, ahufflo well, 
and draw another card, representing the second response made One 
response will follow another m random order, and sometimes a card 
may recur Sooner or later however, tho card repiesenting the success 
fm response wifi be drawn, say the six of heorts. Now, to represent tho 
^ of the satiafaction which buocoss brings> suppose we 
add another six of hearts to the pack (making fifty three cards m all) 
When we now repeat tho whole expeiiment, the sit of hearts will be 
a attle more hkely to be drawn It will not, as a rule, be drawn at once 
The successful response will not, that is, be made at once as soon as the 
^ favour of its appearance a 
little earher than in the first trial Every time the six of hearts is drawn, 
let an additional six of hearts be added to the pack. After a while the 
chances in favour of this card being drawn will be very high, though on 
any OTe occasion it may take many draws before it appears Dradually 
it will come to be the almost certain event, as the pack comes to contain 
dozens and even hundreds of this paitioular card 
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human being in a similar situation Suppose a man just 
about dinner time is shut m a room with two doors, 
one leading to the dimng-room and a company of friends, ' 
the other leading into a bhnd alley His behayiour will, 
at any rate apparently, diffe r fro m the cKuTlren’ H He 
willnot rush about in frmtless dashes at the walla He will 
at once select a door, open it, and if it is the wrong one 
he will go to Abe other and enter the dimng-room If placed 
in the same situation next day, he will avoid the wrong door , 
or if he should perhaps fail to remember, he will learn m a 
very short senes of tnala It may be said that the man 
co nsciously remembers and acts accordingly, whereas the 
eff ect on th e chicken is some influenc e on thfi_n ery(^a which 
faoihtates but does not ensure the correct choice next djj, 
an unconscious influence 

But IS the situation into which we have placed the 
man really comparable with that into which we placed the 
chicken ? Suppose a giant had taken the man and put buTi 
into a dungeon, wouli there not then be the possibihty of 
rushing about and actmg vigorously but aimlessly ? Or 
suppose, instead of fluttering his feehngs, we simply give 
the man something harder to do G ive him a m eohamoa l i 
p uzzle in which t wo pieces of bent metal ha ve to be separated 
without the use of force , which can only be acoomphshed 
by gettmg them into just the correct relative positions, or 
into a sequence of such positions try su ch a 

puzz le, do we not fin d ourselves making “ tn al and error ” 
mo vements ? Do we not usually succeed, after a long series 
of aimless mampulations, without knowing exactly what it 
was we did to achieve success ? Do we not make many fruit- 
less mampulations even after one or two successes, and only 
come gradually vo reduce the time taken * ^ Perhaps there 
IS no essential difference, but only one of degree, between the ' 
chLcken’s learning and the man’s learning 

The reader may reply that sooner or lat er the man “ under- 
* See Huger, Arohtvea oj Peyrhology, 1910, No 16 
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stands ” how to solve the puzzle, and after that m omen t 
th e' tria ls ‘aSdr errors disap pear suddenly Though this is 
not what is aotuaUy found if" bhe puzzle is a difficult ohe, we 
must bear the point in mind, and ask ourselves whether there 
are two kinds of learning, one by trial and error, and the other 
by insight and understanding There are certainly some 
-pro vinces of learmng m which man useTlmiaihly triaTancl 
error For instance, consider leammg to drive a lon^ and 
straight b^ at golf There is no doubt very considerable 
advantage to be gmned by having a teacher who gives us a 
good model, and warns us against faults But in any case 
a very considerable amount of tnal and error there must he, 
and j ood dnving ca n be learnt, and has been learnt, jus^^ 
dn ving and dr iv ing and driving Naive learning of this 
sort, indeed, is probably best, piovided that there is a strong 
enough incentive to continue, that the dissatisfaction at 
bad drives does not lead to discontinuance of the game, 
and that there is occasionally seen a model of what can be 
achieved When anyone learns in this way he cannot usually 
say just what it is that he does differently that causes him 
to drive better this month than last When he does say 
what it 18, the chances are that he is mistaken, and that 
attention given to this analysed point will only check his 
learmng P eople drive best when they do not t hink about, it , 
but just put the ball down and smack it away Since they 
do certainly get better with practice even when unconscious 
of what changes they are making, and since at first they 
certamly practise the wrong thing oftener than the nght 
thmg, we are forced to assume that in man also, satisfaction 
at a successful movement can somehow cause that movement 
to be repeated more easily, can select it from among the 
dissatisfying movements, e ven when he is not consciona of 
th e exact muscular combinations which formed the success - 
fu l movement Some change, some unconscious change, 
must take place m the nervous system We turn next to an 
elementary study of the nervous system to see whether this 
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sort of thing is at all possible or conceivable Our study 
must be a very elementary study, for only a course of 
practical work in physiology and anatomy could give a 
competent basis to it We shall mdeed speak mainly m 
analogies and similes and our similes must not be pushed 
too far 
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CHAPTEB VI 

TELE NEBV0V8 SYSTEM 

An animal is like a colony of cell s which have each speciahzed 
and taken on separate jobs, just as in a human colony some 
men are farmers, some cartmen, some hunters, and so on 
A mere agglomeration of colls would not resemble an animal 
it IS essential that they be orgamzed into a unit, into a whole, 
by something which will enable them to co-operate as one 
being The cells whose job is to form the left leg must 
CO operate with each other , the left leg must co-operate 
with the other legs , the heart must co operate with the 
artenes and with the lungs , the cells which secrete gastnc 
jmces must co-operate with the stomach muscles, and so 
on In the ammal body, and in the human body, some cells 
have speciahzed m duties which have for their object just 
this integrative action Two kinds of such integration exist, 
which have been likened by Sir ^thur K eith^ to a postal 
system an d a telegraph s ystem respect ively The telegraph 
fey *fe§ which are our present object 

of study 

These run away from all the sense organs, including the 
various sense spots m the skm, mto the central nervous 
system situated m the spmal column and in the skull The 
messages they brmg m cause other messages to go out to the 
muscles and glands of the body, and lead to their action m 
a regular and orgamzed manner The fact that such and 
such muscles are moving is itself reported to the central 
1 The Mnginea of the Human Body WUUania & Norgate Loudon 
48 



THE NERVOUS SYSTEM 


office, and the receipt of these messages may cause further 
orders to be sent out It is rather hke the telegraph and 
te lephone system of a large army m t^ field Messages 
come in from the eyes of "the~~aimy, from the scouts, the 
aeroplanes, the observation posts, etc These messages do] 
not usually go direct to the commander-in chief and his 
staff, they are received and considered first by lower officers , 
and in the cage of many of the messages these lower officers 
issue •the orders which lead to the simple movements of 
troops necessary to deal with the situation When the 
situation which the various messages reveals is more 
comphcated, however, the information is relayed on to 
headquarters, and there is discussed by the heads of staff, 
who may call each other up repeatedly on their office tele- 
phones to consult about it Finally orders go out from the 
commander-m chief which lead to co ordinated movements 
of battahons, to speeding up of ammumtion supply, to 
stoppmg leave and stoppmg letters, and to an increase m 
the activity of the medical umts m anticipation of the 
necessary evacuation of the wounded The battahons 
concerned will send m reports of their movements dunng 
the battle, and further orders issued from headquarters 
will depend largely upon these reports The telegraph and 
telephone system of a modern army is engaged m this 
mtegratmg work which co-ordinates the army mto a umt 
aotmg imder control from headquarters 

The nerves which form the cables of the human telegraph 
system are composed of bundles of long thin nerve cells 
called neurones A neurone is a cell just hke any other cell 
of the body or just hke an independent ammal ceU such 
as Amosba But its form is speciahzed and its composition 
IS specialized in a way directed entirely towards its duties as 
a earner of messages From its cell body goes out a long, 
thin projection (often with a tasseUed end) called the axone, 
and it IS these axones which, grouped m cables, form the 
nerves One of these may be several feet in length, for 
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instance an axone reaching from the lower part of the spmal 
column to the toe From the cell body, too, there go out 
m the opposite direction, much branched thm, hair-hke 
projections oaUed dendrites ^ The whole, dendrites, cell 
body, and axone, form a umt along which a “ message,” a 
change of chemical composition, can pass Moieover, the 
message only goes one way A different neurone is required 
to bring back a reply The disturbance passes from the 
dendntes to the axone in each neurone ' 

In the simplest kmd of nerve message it is conceivable 
(though it IS highly improbable that anything so simple ever 
really occurs) that only two neurones are concerned One of 
these starts m a sense organ, say in a pam spot in the hand 
It runs m to the spmal column wheie its tassel-hke endings 
are entangled with the dendntes of anothei neurone, an 
efferent neurone (those which carry messages in arc called 
afferent, out efferent) The chemical excitement, or whatever 
it IS, passes from the one iieuione ending to the other, such a 
a place of crossmg bemg called a synapse, and the message 
goes out along the effeiont neurone to a muscle which jerks 
the hand away from the pm which has pricked it Such a 
umt of response is called a re flex arc, and the action a reflex 
action Invanably, no doubt, several or many such reflex 
arcs are stimulated together, even by the narrowest stimulus 
and for the simplest response The action need not be at 
aU conscious or if we are conscious of it we become so after 
it has happened Such actions occur, for example, when we 
shp and regain our balance, when wo dodge a sudden snow- 
ball, when we start fiom a curtain which touches the face 
m the dark 

If we return to our analogy with the army, we may liken 
such situations to sudden emergencies of a well-known kmd, 
dealt with at once by the nearest officer A sentry in Sector 
D 7 sees an enemy patrol m the darkness He wakens his 
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next supenor officer The officer does not wait to com- 
municate the news to the commander in chief and ask 
what “he is to do On his own imtiative he gives orders 
for rapid fire He passes on the news later, after he has 
done this 

We may almost look upon what occurs m the spmal 
column m a reflex movement, as bemg analogous with this 
prompt action on the spot of the non commissioned officer 
or second-heutenant In another case, however, where 
consideration was required, or where the counter measures 
needed orders from a higher rank, the heutenant in question 
might have passed on the information before actmg in any 
way And the reply might not have come through him at 
aU Indeed, the message might have been relayed back 
till it reached general headquaiters Not otherwise does it 
happen m the spinal column Instead of going out again 
at once and causing a reflex action, the incoming nerve 
currents may pass from the nerves which brought them in, 
to other neurones which carry them higher up the spinal 
column, or up to the mid brain And thence, passing over 
s3mapses to yet other neurones, they may go to the great 
brain itself, the cerebial hemispheres, where complicated 
systems of neurones may carry the excitement hither and 
thither before finally a downward-carrying set convey 
currents which at some lower level pass to efferent oi motor 
nerves and cause muscular movement to occur 

The expression “ carrymg the nerve cuirent ” must not 
be allowed to mislead The first analogy is with curients 
of water such as waterpipes carry That is certamly most 
unhke what occurs The second analogy, that suggested 
by our telegraph system, is with wires which direct an electric 
current That, also, however, is in many respects unhke 
what occurs In the first place, nerve currents do not travel 
anything like as fast as electno currents Then detailed 
examination shows that, although there are certain electrical 
manifestations which do take place, the disturbance which 
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passes along a neurone is more like the alow explosion or 
rapid burning which passes along a fuse Behind the burning 
point the fuse is dead and incapable of further action ^ And 
so indeed is the neurone for a fraction of a second, but it 
recuperates with extraordinary rapidity We can ascertain 
how long the fatigue period is by sending impulses along a 
neurone one after the other qmcker and qmcker till it begins 
to miss every other one out 

R eflex action s, then, jre ac tions w here a number of con- 
ne ctions between i nco ming nerv es aniTbutgoin g nerves ar e 
re ady made by Natur e These connections are always there 
They need no operator to make them And they are not 
accompamed by any consciousness, or at any rate need not 
be Some are so unconscious that most people do not know 
about them Such is the narrowing of the pupil of the eye 
which takes place m a bright hght , 

In a continuous senes from the pure reflex actions come 
the instinctive actions, such as striking back at a man who 
strikes me, cheering and yelling at a successful feat of strength 
or skill in which a fnend has overcome a stranger, or shutting 
my eyes at a repulsive sight Neurone connections exist in 
us which make these things happen very easily, but not 
with such certamty as the contraction of the pupil of the 
eye It is probable that these are relayed back to a higher 
level before the return messages start off They are aocom- 
pamed, too, by consciousness m an increasing degree We are 
aware of them, we have inner feehngs called anger, or en- 
thusiasm, or disgust, we are aware of the effort to prevent 
their expression on some occasions, an effort which frequently 
succeeds, or succeeds m part 

Fmally we come to actions where it is probable that the 
incommg nerve messages are relayed back nght to the 
cerebral hemispheres themselves, and where a very, very 
large number of neurones is mvolved before the nerve 
currents go out to command the muscles to act Take the 
case of a man walkmg from the station to the town hall m 
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an unfamiliar city of which, however, he possesses a map 
Every turn he takes is the subject of consideration and 
reflection He is very conscious of his actions and the reasons 
for them 

But if he makes the journey daily for some weeks he 
ceases to ponder over each turn The choice of a certain 
route has become habitual If the habit is practised daily 
for a longer panod, it may become so firmly fixed that when 
he wishes to go to some other destmation than the town haU 
he may find himself, without thmkmg, takmg the habitual 
path What has happened, m terms of neurone connection, 
m this case ^ Compare it with the army The case was at 
first that the situation was reported nght to the general 
commandmg, whose decision was made after some thought 
Later the aol3on became habitual The general-m*chief 
no longer troubles himself about it What has happened 
to the route taken by the messages ? Have they been short- 
ciromted, and is the proper response made by some lower 
officer without waiting for a reply from H Q 1 Or is it that 
the messages still take the same course, gomg right up to the 
general’s office, but that their presence attracts no attention 
there, and ready prmted orders are just sent out, with no 
delay, and by smooth working relays of messengers ^ In 
terms of neurone action, we suppose that on first traversmg 
the route the incoming neurone messages describing the 
situation are sent up to the brain, that large numbers of 
neurones there flash nerve currents back and forth, and that 
finally, other neurones carry messages which are relayed on 
to the muscles When the action becomes habitual, has the 
neurone circmt been short-circuited at some lower level, 
or does the same set of neurones still respond, only without 
hesitation and without so much consciousness accompanying 
their activity 1 

This IS a question we cannot with certamty answer 
It IS probable, however, that there is both some short- 
circuiting and also some facihtation of the paths through 
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the upper brain, through the general’s office Consider 
the army again Lieutenant A receives the news of a 
certain enemy action He passes it on up the hierarchy of 
officers to the general But his duty also requires him to 
warn his fellow heutenants B, C, and D Presently the 
order comes back for C and D to move, and finds them ready 
to move, thanks to A’s warning Suppose tins identical 
situation recurs again and again 0 and D will get more 
and more accustomed to receiving orders to move, a little 
while after receiving A’s waimng Some day they may 
be BO ready to move that they do so as soon as the telephone 
message from headquarters begins, oi as soon as the general’s 
messenger is seen appioaching There is both short circuiting 
and less attention to A’s message at headquarters 
B, C, and D aie instinctive or reflev, or earher habitual 
actions, and A is a situation a httie bit hke that which sets 
off B, a little like that which sets ofi C, a httie hke that 
which sets off D A sends neuione messages to all of 
them, but they are not quite the light messages Not 
until the further message from the brain comes do C 
and D act , while B relapses into quiescence C and 
D are ready to act, they receive orders to act, and this 
situation IS satisfymg B is ready to act but receives no 
orders, or no permission, to act This situation is unsatis- 
fying B will gradually cease talung any notice of A’s 
warmng, while 0 and D will go off on that warning with 
httie or no further encouragement 

It IS at the synapses, whore one neurone makes communi- 
cation with others, that, as we believe, the events take 
place which decide the path the nerve ouirent will take 
It may pass along various patlis, and those will have different 
degrees of resistance That path which is frequently taken 
by a nerve current comes to have a less resistance This 
lessemng of reastance, which is beheved to take place at 
the synapses, may be an actual growing into closer con- 
tiguity of the end brushes, or tasselled ends of the neurones, 
54 



THE NERVOUS SYSTEM 


as two trees might closely interlock their twigs and small 
branches Or it may be some change in the chemical com 
position of the mtervemng substance 

Whatever it is, the facts as to acqumng skill which we 
considered m the previous section seem, at least to the 
present writer, to imply that when an action is success ful, 
as when a drive at golf is successful, the state of body and 
mind which we call feehng satisfied at the success, pleased 
at the success, must some how act on the synapses over which 
th e nerve curren t s have just passed to direct that successfu l 
action, and cause them to acquire a shghtly lowered 
r esistance- . This does not seem to be physiologically 
impossible, though as far as I am aware there is no physio- 
logical evidence to show that it takes place Its physiological 
possibihty would depend on the condition of the neurones 
and synapses remaimng shghtly differentiated for a long 
enough penod to allow of the afterglow of pleasure somehow 
influencmg them differently from others 

There is no necessity for the psychologist to mterpret 
his facts, or to couch his theones, in physiological terms, 
and it IS as well to emphasize this pomt here The observed 
psychological fact from which we started some pages ago 
was that improvement m the skilful performance of some 
action does actually take place, even although the clumsy 
elements of the action are in the early stages of practice 
repeated more often than the correct elements From this 
the need of something more than the mere law of practice 
follows and the required addition, it is suggested, is that 
satisfaction encourages and dissatisfaction ^scourages the 
repetition of certain muscular patterns, even if we are not 
clearly conscious, or not at aU conscious, of what those 
patterns are To make this explanation conceivable m terms 
of what IS known of the neurones and their connections is 
the object of the present section, but the law of satisfaction 
and dissatisfaction does not stand or fall with the correctness 
of what IS here said, and surmised, about the neurones 
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Only one has a strong desire to make the whole of knowledge 
hang together, and few students can gpeak and think of t he 

o n mtKe^^ brain and nerves Let us, however, return to the 
observation of acts of learmng once more, and m particular 
to that form of experiment known as maze-running 
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MAZE EXPERIMENTS 

Maze fexperunenta have been earned out by a large number 
of experimenters, wit h mice and rats mainly, but also with 
other ammal a, including tortoiae a They can also be per- 
fo rmed with human beings, either with large mazes, or with 
small drawings, or m the special way to be described later 
in this section 

The simplest form of maze for experimental purposes 
IS one m which at each choice of paths one path is a cul de-sac. 
Such a maze is shown for example m the accompanying figure 
The rat is put in at P, and when he reaches the centre H 
he finds some favounte food The length of time taken, the 
number of bhnd alleys entered, the number of false returns 
over any alley, are all noted, and a gradual improvement 
is foimd m all these respects till the maze is learned and the 
rat runs unerrmgly to the food box Needless to say, care 
has to be taken that he does not run by foUowmg the scent 
of a former tnal 

In such a maze, the law of satisfaction may be conceived 
of as operatmg because of the dissatisfaction at having to 
retrace one’s steps out of a bhnd alley, when a wrong turn 
IS taken, and the satisfaction at bemg able to penetrate 
more deeply when a correct turn is taken On the occasion 
of the first run this, and the further dissatisfaction of bemg 
returned to the maze should the entrance P be reached 
agam, suffice to cause the food box to be reached ultimately 
On future nms there is the memory of the food to mcite 
to perseverance Explonng along alleyways when lU a 
state of hunger is no doubt a native tendency in a rat, and 
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provided he keeps moving, and is turned back whenever he 
tries to come out at P, he will by sheer chance come finally 
to the middle, even if he did not avoid blind alleys just 
previously explored 

Let us try an artificial experiment in which we throw a 
com at each choice of paths and imagine we turn to the nght 



hand for heads, left hand for tails Here is one such trial, 
made by actually throwing a com (the letters show the path 
according to the letters of the diagram) 

P 

N or V t The com gives a tail, so we take N Go m to N, discover 
It 18 a blind allev, come out again, and then ask 
P or V ? The ooin gives tail, so take V 
Z or L ? The com gives head, so take L 
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On coming out of L we ask 

V or Z ? Com says V We reach P and ask 
P or N ?• Com says N 
P or V ? Com says V, 

and so on, the path finally being found to be (including the 
above moves) as follows 

PNVLVNVLVPVLVNPNVZ FZV 
PNV, LV’PVZFZLZKEQBOBQB 
OTATOTCYSJSUSJH 

This path, if traced out on the diagram, looks quite hko 
a real maze-run , but really a rat would not keep on taking 
bhnd alleys repeatedly, for dissatisfaction at coming to a 
dead waU would make them less hkely to be re entered. 
However, assume that, on this first occasion, chance alone 
has led the rat, as chance alone led our choice of a path with 
the aid of a tossed penny 

Now suppose the rat is started on a second run of tho maze, 
and let us see what would happen if only tho law of use 
acted Moreover, suppose that it acts infalhbly On entry 
at P, will the rat take N or V * If we examine the record 
we find that on its previous entries it took N three times 
and V only twice It wiU, therefore,^ take N and the law of 
use alone will never enable it to get rid of entonng N In 
the same way we can find tho whole route which the rat 
would take on this its second tnal It would be P N V L V 
PNVLVPNVLVP so on ad By the 

law of use it would never reach the food box Indeed, we 
only allowed it to reach the food box at all in the first run 

* V la a more recent reaction than N and if recency aa well as fi equency 
were regarded, this following pnragiaph would have to be rewritten in 
It? details If wo take recency entirely to ovorrido ftcqucncy wo got the 
foUowiiig PVZKEQBOICVSJH Iho blind alloys Q, O, J, in 
tins run would nei er ba oliminated by roconoy or froquonov if they alone 
acted And recency if applied during tho lirst run would effectually 
prevent any rot which once took a return path from ever getting to the 
centre, which is not true to the facts 

’ In othei COSOS it might reach tlio centie but some blind alloys 
would alwajs remain and would net or be eliminated. 

59 



INSTINCT, INTELLIGENCE AND CHARACTER 

by not allowing the law of use to act till the run was over 
for otherwise the rat having once returned to P would keep 
on doing so always " 

C learly then a Law of Satisfaction and D iss atisfaction is 
esgentiaJjoexplain improvement Let us say that when a 
bhnd alley has been already negotiated in the same run, 
the chances are only 1 m 4 of the rat entering it, if again 
confronted with a dilemma of which that particular bhnd 
alley is one horn Start a second rat off on its first trial, 
turning it to nght or left by the head or tail of a penny at 
each alternative, except that when a “ previous ” bhnd alley 
IS reached two successive heads (or two tails) are needed 
before the rat enters In an actual trial I obtam the 
foUowmg 

PNVLZKEBOTCYUYCAOXOACYSH 
This has considerably shortened the run but if the reader 
will actually make the experiment for himself he will see 
that unless we add some device to represent reluctance to 
return along an alley already traversed (other than the 
bhnd alleys, already considered) there is great danger that 
the rat, once reversed, will run backwards clean out at P 
3ust because of his reluctance to enter bhnd alleys 

If the reader will m imagination put himself in the place 
of the rat he will see that one difficulty is to recognize whether 
any present alternative has been negotiated before, and to 
recall which of the two paths was chosen To get informa- 
tion about this it IS very helpful to try a maze oneself, but 
without lookmg at the diagram, for that makes too easy 
Try the foUowmg expenment on some friend, and later get 
him to try it on you after changing all the letters 

Give the foUowmg mstruotions 

I am going to ask you to find your way through a simple maze 
You will not be shown the maze, but I will ask you to ohoose between 
a pair of letters which I will say to you, m order to see which turn 
you tSke Every time you are oSered such a choice, one of the 
letters offered wdl stand for a bhnd alley from which, if you enter 
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it, you must emerge by the same way as you go m The other 
letter stands for the proper route I shall sometimes give the 
blmd alley first of the two, and sometimes second, so pay no atten 
tion to the order of the pair of letters Each alley has its own 
letter by which it is always called, just as streets have names : 
and the letters have been distributed to the tdleys quite at random 
Now, after entermg, do you choose N or V 7 ^ 

Now offer at each question that pair of letters to 
which the subject’s wanderings in the maze hare brought 
you, a&d record all his answers When he reaches H say 
“ That IS the goal,” but do not emphasize the letter Give 
your subject as many ” runs ” as his good nature will stand 2 
and get him to give the maze or a similar one, to you, jSrst 
altenng the letters You wdl find, as with rats, that your 
performance on the whole improves, whether measured by 
time taken or number of errors made, taough not without 
relapses mto former errors You will recogmze that you 
have been in a bhnd aUey by the fact of the recurrence of 
letters already passed by You may formulate a certain 
rule (can you state it ?) about your proper action in case the 
same letter occurs m consecutive pairs presented to you 
You may find a bhnd adherence to this rule, if you should 
carelessly get “ reversed,” leadmg you clean out of the maze 
agam You will certainly have more poignant feehngs as 
to the laws of use and of satisfaction m maze-running than 
you would have otherwise experienced 
An actual expenment on these hnes, in which the run was 
shortened by makmg T the goal, gave the foUowmg “ runs ” 
IPNVLZKGEQBT =11 movesj 

2 PVZFZLZEZLZFZLZKEBT=19 

3 P V Z F Z L Z F Z V N V L Z F Z V 

NVZFZVNPVZFZLZFZLZ 
K G B B T = 40 „ ' ' 

4 PNPNVLZFKEBT =12„-„ 

6PNPVZFKEBT =10,,^ 

' Modified from Peterson, Joum Exp Payohol, 1020, iii, 267-280 
• It IS probably best unless he has very great patience to shorten the 
maze by finishing the run at some earher point, as m the example below 
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6PVLZKEBT « 8 moves ^ 

7PVLZKBBT =8„ 

gPVZKBBT ='7„ 

9PVZKEBT =7,, 

Tkis IS typical m that bhnd alleys near the goal are rapidly 
ehminated Note how soon the final run home of K E B T 
13 acquired It seems to show also the persistence of a bad 
habit (a reluctance to go into K), and there is a" strong 
suggestion that after the third run a sudden “insight” 
occurred, after which learmng was rapid 
In this expenment the subject has the advantage that 
each alley was umquely designated by its letter and 
therefoie a good memory could enable him to say whether 
a certain situation had been expeneiiced before But 
when the rat runs its maze the alleys are all ahke It may 
observe minute differences but this is unhkely, for all 
efforts to reduce any such fail to check its powers of learmng 
Suppose you try a mental maze again, being asked only 
“ right or left ” at each alternative, and being told whenever 
you enter a bhnd alley This makes your knowledge that 
you have gone wrong at any pomt more immediate and 
defimte On the other hand you wiU be able on a second 
“ run ” to recogmze where you have got to in the maze only 
by the sequence of previous nght and left turns You wiU 
mdeed learn the maze as a pattern of nght and left turns 
followmg one another You may form rational rules, such 
as that if you get into a bhnd alley by a left turn, you 
had better make another left turn when you emerge If 
you blunder once and get reversed, you will find such a 
rule leadmg you back steadily to the entrance, and you 
will have no letters to warn you that you are traversing 
famihar streets However, it may occur to you that an 
infallible obedience to such a rule, which one might call a 
“ general sense of progress,” would do instead of a Law of 
Satisfaction and Dissatisfaction Let us try another com 
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expenment, only making the correct turn always on coming 
out of a blind alley In an example with the same maze 
figured «n page 68 I get 

PNVZFKEQBOTCXYUSJH 
Avoiding aU return runs makes the success of the run 
assured in a fairly short time But consideration will show 
that on the seqpnd run the Law of Use (whether frequency 
or recency be taken as most important) will simply cause a 
repetition of the identical run with all its bhnd alleys as on 
the first tnal A Law of Satisfaction and Dissatisfaction 
IS still required to explam improvement 

The actual facts of maze learnmg by rats and other animals 
show that 

v/ 1 Lea mmg takes place gradually as a rule, bu t cases are 
qu5 :ed where sudden improvements occu r 

2 At first returns are just as frequent as forward move- 

ments, but they are rapidly ehmmated, much more 
rapidly than the entermg of bhnd alloys 

3 Blmd alleys near the food box are ehmmated more 

qmckly than those near the entrance ^ 

4 Returns also persist longer near the entrance 

6 The distance penetrated mto blmd alleys decreases 
before the alley is ehmmated 

6 Short bhnd alleys are more rapidly ehmmated than are 
long 

As teachers we can learn that me re repetition is useless , 
there must be pleasur e at succes s , t ^t such satisfaction 
must not be^ too long delaye d , that a single bad habit may 
hold up a whole leammg process , ''and that there must be 
a general sense of progress 

The~geh6ral conclusion which we seem able at this pomt 

1 This has been questioned and Is not always found See for example 
Warden, Journ Exp Psychol , 1923 vi 192-210 But m Warden’s 
maze the bhnd alleys were different m other respects and he does not 
seem to have answered Peterson s 1920 paper w^cK udeed he does not, 

I think, refer to 
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to draw from all this is, that the Law s of Frequency and 
Recency ^dCLnot appear to explain learning in the sense of 
acquiring ar concatenation of responses (for they> would 
perpetuate errors) and that some selective influence must 
be atjwqrk That selective mfluence appears to be the 
satisfaction or dissatisfaction felt at this or that result of a 
response What then, we may well ask, is this satisfaction 
or dissatisfaction which thus plays the padrt of the fates, 
or of the god of progress * Selection in the racial group of 
mdividuals was made by the environment What is this 
which makes a selection among the responses of an 
individual ? 

foOT>OTE 1931 — Profe8ao£ C J Warden who is nn authority on maze 
experiments and is referred to on the preceding page has m an interesting 
exchange of letters, expressed disagreement nith this chapter He con 
aiders that m most expenmonts the difioront blind alleys are widely 
different in diftioultv oven in mazes nhich seem to bo constructed along 
highly homogeneous Imos and that those diftoronces in difficulty have so 
complicated the issue as to mal o moat experiments inconclusive From 
his own work ho inohues to the belief that th e primacy rooenci ordw 
of ^elimmation of blmd alleys holds (soo Warden, Journ JEip P&ychol , 
1924, an art nfe which ho3 not appeared when this book wont to press) 
The interested reader should follow the controversy by turning up in the 
Psychol Bulletin the articles reviewing maze expenments, as e g in August 
1927 Jlmv (8) 453, and then consulting the more important original 
papers 
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TEE NATUBE OF SATISFACTION AND 
‘ DISSATISFACTION 

Thb obvious first step m endeavounng to answer such a 
question is to go over m one’s mind situations which brmg 
satisfaction or dissatisfaction, and it will then be agreed, 
I think, by everyone, that these situations are such as permit 
expression of some response which is either instinctive or 
habitual and if the latter, then it cap usually be seen that 
the habit has grown out of an instinct, by its sublimation, 
diversion, or perversion The rat in the maze was in a 
state of hunger The acts of eating are the natural response , 
and the food box, by giving tbem possibihty of expression, 
brought satisfaction The ^tate of hunger causes vanous 
changes m neurones and hormones^ which make a state 
of readmess for food Or if you like, the state of hunger 
IS that state of readiness The actual translation mto fact 
of these responses which are so ready to happen brmgs 
satisfaction. 

This IS, more or less, T horndike’s Law of Readiness 
The feeling of satisfaction itself, however, is a state of 
consciousness, am generis, which occurs when the organism 
IS given opportumty to carry out responses which it is 
ready to carry out dissatifiifaotion, one which occurs when 
such responses are prevented, or w hen unready respo nses are 
o ompulsonly performed 

Satisfaction and dissatisfaction, then, are the result of 
the mteraotion between the situation and response on the 
‘ Sob below 
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one hand, and the inner set or attitude on the other These 
inner attitudes are, in the naive animal, of instinctive 
origin hunger, thirst, lust for the opposite sex, desire to 
he with other members of the species, anger at opiiosition, 
desire for reoo^tion and homage, fear The inner drives 
which have been commonly used in psychological experi- 
ments on fl-mmalH have been hunger, desire to be with 
others of the same species, and pam It mfty be presumed 
that other inner desires would give results of a 'similar 
kmd, but this has not been widely put to the test With 
humans more complex motives have been employed 
It may be pomted out in passing that to call this hypo- 
thesis — that satisfaction and dissatisfaction select among our 
responses — ^the “ pleasure pain ” theory is hardly correct 
for dissatisfaction may be produced by a situation of which 
pam in the proper sense forms no part, while pam may be 
present in a satisfying situation. 

Thoi g thmgs are sat i sfyi ng, then, which, in a nothe r 
psychological language, p ermit n^ tincts pr.-ha bits. once 
a rQU8ed,~^bo run~~tEeiir course Bot h inst i ncts and hab its 
fa ^mto chaina of situations, the response to one situation 
forming the mcitement to the next response One t hmg 
leads on to another, as we say And j.t_ia. satisfymg-to 
f ollow on, dissatisfymg, tQjiliesA-FJb.eiiJP-.fulLc£.v 
T horndikes way of looking at t his is^ tilS't a situation 
not o nly causes certain neurones to act, but puts other 
neurones m readiness to act It is perhaps pedantic, but 
it IS not absurd to ask just how neurones are put in readiness 
to act Does some message flash along tjie neurones tellmg 
them that they are presently going to be asked to transmit 
a message ^ That would be to assume that there are two 
kinds of messages which can pass along neurones, one a 
“get ready” signal, the other an “action” signal The 
difficulty, it will be seen, is to know how the communication 
system can communicate ahead of its own reactions and 
especially this is a difficulty if one accepts the doctrme, 
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for which there is a considerable amount of expenmental 
evidence, th at the reaction of a neurone is an " all-or-none ” 
re actioh. SQJihaitit-filthe r goes off for al l it is worth, or n ot 
at_all 

But this difficulty, which is perhaps of my own makmg 
and possibly would not have occurred to my reader, is not 
necessanly insurmountable, though I think it is senous 
It anses mainlj'^ from thinking of the neurones which act 
in a c ham-instmc t. or in a cham^abit, as lying end to end, 
like the different sections of the telegraph wire from London 
to Edinburgh Then, indeed, it would be difficult to see 
how, a message bemg started at London, any instructions 
to get ready for it could get ahead of the message itself 
But if we thmk of a complex of neurones, instead of a hnear 
chain, then it becomes easier We might, for example, 
think of action to be taken by persons in different towns 
m succession The individuals m Norwich might well be 
warned and assembled in their proper places ready for 
action, and the telegraph operators concerned with com- 
munication between London and Norwich might be warned 
to be m their places, ready for the completion of some 
action at Plymouth which was to give the cue to Norwich 
In such a way are revolutions, or campaigns, or business 
operations planned, without any need to use any qmcker 
method of communication than the telegraph itself 

But can, then, a neurone carry different messages, as a 
telegraph wire can ^ No, almost certainly not The 
analogy with a telegraph or telephone system breaks down 
at this pomt Instead of the different messages which one 
telegraph wire can carry, we have in the neurone system 
different combinations of neurones actmg together It is 
as though each subscnber to the telephone exchange could 
ring up but couldn’t speak When the subscnber owmng 
a telephone nngs up, the telephone girl at the central 
exchange sees a httle lamp glow at his number on the 
switchboard, asks him what number he wants, and connects 
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him accordingly Instead of that, however, imagine that the 
telephone girl did not ask each subscnber with what number 
he wished to be connected, but instead looked at th^ whole 
switchboard, saw the pattern which the innumerable httle 
lamps formed, and let this decide her as to what connections 
should then be made The whole pattern of incommg 
nerve currents decides whither the excitement shall be 
diverted 

A naive reader again may not ask, but some other reader 
IS sure to ask, who is the switchboard operator who makes 
the connections t To her there is nothing eqmvalent in 
the neurone system, whatever there may be in a psychical 
account of the consciousness which accompanies the neurone 
action Somehow the pattern of inconung nerve currents 
settles the “ whither ” itself The end brushes of a neurone, 
and the synapses where these end brushes are entangled 
with those of other neurones, somehow not only are stimu- 
lated by a message having come along their own neurone, 
but are differently stimulated according to the pattern of 
surrounding stimulation in others That is not really 
surpnsmg when one considers the veiy extensive rami- 
fications and complexities of many end brushes The 
whole system is so very complex as to be beyond comparison 
with any mechamcal means of commumcation, meohamcal 
m the sense of man-made, artificial 
We are, let us remind ourselves, discussing the nature of 
satisfaction and dissatisfaction , we have contemplated 
Thorndi ke’s vmw- th at these consist i n a conaUTnTnaf.in n 
of neurorm connections whi©h-.aj:njcieady_fm -antion, or a 
deni^o£^at_conaumipation , we have thought over some 
of the difficulties in the way of making a neurone picture 
correspondmg to this idea , and we return now to the possi- 
bihty of the readiness for action, whether of the neurones 
or of the muscles and organs, being somehow otherwise 
controlled On page 48 a hmt was dropped that there 
exists m our own bodies not only a telephone or telegraph 
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system, but also a postal system That postal system is 
one which makes use of the blood circulation to carry 
round* the body various drug-hke chemicals which are 
produced by glands, and which exercise an important 
mfluence on the action, and on the readmess ^or action", 
of "t he diiferent nruicIeBj'or gans^and ne uroneslEemselve s 
It is well known to everyone that what we eat and drink 
can have a considerable effect on what we want to do, and 
on hoT^ we do it I am tired and depressed, and don’t want 
to study After a cup of coffee I feel quite different, and 
turn with interest to my work I am nervous and worried 
about that after dmner speech, but the dmner puts me all 
nght Indeed, if I have a glass of champagne I may become 
quite confident and want to speak several times Drugs, 
whether taken as medicmes or as bad habits, have an 
effect on our bodies and on our moods We want to do 
different thmgs when drugged, whether by bromide or 
cocaine or champagne or coffee or roast beef, from what 
we want when we are not drugged We want to do different 
thmgs at different times even if we do not take drugs and 
the suggestion hes very near that, s omehow . _we_ are bemg 
drugged then, even alt ho ugh we do not take anvthmg 
mto the system from witho ut.,. And so mdeed it is We 
are const antly bemg drugged bv the ^pr oducts of our own 
glands, and the difference between a man who is depressed 
and one who is elated is not very dissimilar to the difference 
bOfore and after taking a stimulating drug, say alcohol 
“ In toxicate d-jaath-deligbt ” is rather more than a-mere 
phrase . 

The glands of the body, which produce the “ drugs ” of 
which we speak, are of two mam kmds The first are uhose 
which deliver their secretions along tubes or ducts to just 
the places where they are wanted They are mostly con- 
nected with the ahmentary canal, and serve the processes 
of digestion and assimilation Such are the salivary 
glands of the mouth, the glands of the stomach, and the 
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pancreas, which pours its juices into the small intestme, as 
does also the hver All these glands, perhaps, and cer- 
tainly the hver, have functions wider than that ofirmerely 
supplying digestive juices, but this wider function can best 
be described and studied in the other class of glands, those 
which have no ducts, but whose products simply pass 
directly through cell walls into the blood circulation 
Among these are, for example, the thyroidf and the para- 
thyroid glands on the sides of the neck, the supra-renal 
glands just above the kidneys, the pitmtary gland, and the 
pmeal gland Each of these is secretmg its special product 
and turning it into the blood-stream The rate of pro- 
duction of each secretion vanes from time to time, so that 
now there is more of this, now more of that These 
changes may be gradual, and take place over long years, 
as when the sex glands gradually come to matunty, or 
they may be q[uioker, even very sudden When somethmg 
startles us and gives us a really fundamental fnght, these 
glands change m their action, some speeding up, others 
ceasing to function Different changes occur when we are 
angry, or when we see someone whom we love The 
different composition of the blood is felt in all kinds of 
organs all over the body it so affects them that there are 
changes m their readiness for action Some arteries are 
dilated — ^m anger those going to the muscles of the limbs — 
some are contracted — ^in the same case, those feeding the 
organs of digestion An excess of one hormone (as these 
secretions are called) will make the whole nervous system 
excitable and easily irntated Another soothes and com- 
poses What we want to do is in some way dependent 
upon these hormones What will give us satisfaction 
depends on them in some way 
This method of commumcatmg throughout the body 
by means of the blood-stream may perhaps be illustrated 
by an addition to our analogy of the telephone system 
Suppose, instead of calhng up all the other subscribers in 
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order to incite them to a certain action, one subsonber ]ust 
telephoned to the waterworks and had a drug put in the 
water , It would reach all the subscnbers, and when they 
drank from their water supply the drug would do the 
necessary incitmg — or it might be, soothmg 
You will notice that the subscriber who ongmated the 
action did use the telephone system a httle And so it 
also IS in the iwiman body The eye sees an armed enemy 
The nervous system carnes messages to the adrenal glands, 
they pour adremn mto the blood, and it courses round the 
body, producmg certain effects The analogy with the water 
supply would be closer if in that case some of the towns- 
people were influenced in one way by the drug, others m 
another way, and a third section were unaffected as 
might be, supposmg the drug were, say, whisky The tee- 
totallers would act in one way, bibulous people m another 
Adremn, for example, as a larger amount than usual courses 
round the blood, has the effect of stimulating those parts 
of our orgamsm which are hkely to have heavy demands 
made upon them m vigorous muscular action (such as a, 
fight with another man), and of putting comparatively 
out of action those parts which are for the moment useless 


in a fight, such as the digestive organs 
We see, then, that t he whole man is “mtearated. ” is 
ca used to act as one um t. by this -n it/erlnnking of the 
gl andular system with the nervous system on one hand an^ 
with a large number, oiorganajo ti-the othe r Hardly ever, 
or perhaps never, can any isolated stimulus mfluenoe just 
one isolated part of the body Byjneans of the nerymis 
system and its all y, the gland system, a response is calle d 
forth in practlcally~ ^ery part, th ough m the case of the 
sitople reflexes and the best estabhshed simple motor 
habits the looahzation of the effect may be fairly complete 
On the whole, then, that re adiness for action whiph . 
u ndoubtedly occurs m our neurones, w h en the firs t of a. chaia 
of situations is encountered, may M least jn^part be due to 
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hompme actiwi Eor the rest, especially m chains of purely 
motoTresgonsea, accompanied by httle or no feehng, we 
ma y per haps pictu re the state of chemical te nsion at i^ertam 
synapses being changed by the particular patt ern 
ne^one activity which has jus^ reoently occupied neigh- 
bouring synapses, or indeed some of the same synapses, 
just as railway points may be imagined to be set in a certain 
way because trains in such and such a direction had recently 
passed Indeed, we know that in comphcated systems of 
pomts at large crossings there are interlocking devices 
which deterimne within limits what levers the signalman 
must next operate Something or other, anyhow, causes 
a readiness for action, to “ satisfy ” which is “ satisfactory ” 

As we advance in life, the situations which bring us 
satisfaetibn or dissatisfaction change Cluldren are bored 
by a grown-up party, grown-ups are iriitated by childish 
amusements — ^unless they are in childish mood or are the 
parents of the childreii Boys talk of their patrol and the 
week-end camp , young men, of girls and games , men, of 
pohtics or busmess Partly, these changing satisfactions 
are due to r ipenm g mstmcts, as the sex instinct Partly, 
perhaps, they may be due to other instmcts wani ng a nd 
losing strength But also they are due to the ste ady growth 
of habits, to mcrea 3e~rh~]ai o'iH edge) and to the buildmg up 
of se ntiments These different pomts must each in its place 
engage our attention 

In part, at least, the changes in what we hke or 
dislike as we glow older anse fiom instinctive sources The 
great changes m the instincts occur at the period of 
adolescence, and are mdubitable But before then, many 
have thought to see different instinctive likmgs emergmg 
at different ages, and have endeavoured so to arrange 
school education as to fit in with these observations 

One fairly clear case of such emergence of instinctive 
‘'desires seems to me to be the tendency whic h appe ars in 
bo ys at six or seven to form gangs and plav fi gh ting games 
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It IS most often, perhaps, later than seven, but it is almost 
always seen by mne The boy of this age adores Indians 
and pisates, he is a keen WoM Cub and, later. Boy Scout 
The Boy Scout Movement, mdeed, seems almost to make 
concrete the set of mstmcts of which I am speakmg They 
see m to mark the^ change from mfancy to boyhood The 
gang spirit passes over into the team spint which makes the 
playing of t eam g amea.-hke football, a potent-appeaL-at 

Whether with girls there is anything similar to this it is 
difficult to say But from the success of the Girl Guide 
Movement it seems probable that there is 

It would undoubtedly be a very great aid to the teacher 
if other activities could be assigned even approximate dates 
of appearance, but m truth this is a very difficult task 
And m so far as it can be attempted, one feels strongly that 
in many cases it is the ripemng of i ntelh gence rather ihan 
th e npemiig of mstmc ts which 19 the reason, of the. order-of 
ap pearance of these aofavities Ba bbhng p recedes scnbbhng, 
drawin g pre cedes wntmg , playmg with scooters, skating 
on roller-skates, ridmg a bicycle, ndmg a motor-bicycle, 
come m that order, perhaps (but not always) , coUeotir^ 
thm| 8 ^doeB seem to_set m at about eight to_ten , a hking fo r_ 
histoncal s tories i s jpertamly-jBar.lua:.thaii_a-h.kmg .for mathe- 
ma^s, even for mathematics of simple puzzles formmg 
playthmgs , and so on How much of this is reaUy due 
to the npenmg of instinc ts and how much to the fasblOILQf 
the su burb o r school in which the child finds himself, it is 
difficult to say, nor does it really matter a great deal to the 
teacher What does matter is that the teachei should 
carefully observe what things m pomt of fact do most 
interest her class, and each one of her class, at the present 
moment, and should modify what she requires of them 
accordmgly, using these things as incentives, and teaching 
those matters which best fit in with the present desires and 
mterests of the pupil F or these interests will m any case 
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change, w hether James is right o r wrong m his theory of 
t he tran sitpnness of instincts, will change if not for that 
reason, then for some reason connected with th e ssowth 
of habit s or the attraction of novelty or^what not 
This law of the transitonness of instincts to which we have 
]U8t referred is that mstincts arise, last for a short or a long 
time (more or less fixed for each instinct), and then wane 
and disappear unless, durmgjbheir penod of 'Strength, they 
have been given_opportumty to transmute themselve^ into 
habits The famous instance is the “ f ollow mg ” instinct 
of the chicken which causes it to follow, its jnpther hen and 
to ^elop ajiabit of doing sp which, outlasts the mst mot as 
i natmot , a Jhabit which persists, indeed, when the “follow- 
mg ” mstmct is replaced by a “ fleeing ” instmct which makes 
the ^ck run away from every animal except those to which 
it has formed the “ following ” habit The proof is that 
in the absence of a hen the chick of the proper age will 
learn to follow a dog or a man, at a shghtly later age will 
run m alarm from its own mother Or if kept from all 
compamonship of whatever sort for a suitable time, it wiU 
neper^devdop the “following” habit, but wiU flee from 
anyone and everything 

By analogy we are warned Jojtnke while the iron is hot 
m the case of our human pupils And whether the analogy 
wi^ the chicken’s instmcts be correct or not, there can be 
no harm in«pihng on the drawing practice, or the roUer- 
skatmg, or the anthmetio, durmg the months or penods 
when the pupil is most m the mood for them, though that 
does not absolve the teacher from the duty of trying to direct 
those moods and mterests, to invent ways of assooiatmg 
desirable acquirements with the main interest of the moment, 
and the hke 

A theory of education which has been based upon the 
’ B uppP se d float y of sequence m t^ appea rance of the ms t^pota 
- IS that known as the Recapitulation Theory This theory 
assumes that t he order m which t^ instin<?t 5 „appear in the 
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child IS the same as the order m which th^ appear in the ^ 
race "Th^lihild is supposed to chmb up his own ancestral 
tree darmg his infancy and to pass m succession through a 
senes of phases, each of which was once the end or stopping 
place and constituted, in some past epoch, the adult form 
In each of these stages different thmgs bnng satisfaction or 
dissatisfaction 

The theory i3 formed by analogy with a sinular hypothe sis 
m th(? provmc e of anatomy and physiolo gy A common 
ammal m which this hypothesis appears to find a stnkmg 
verification is the frog, which, Uvmg qmte apart from its 
parents and independent of them, passes through the stages 
of a umcellular ammal, a multicellular ammal, a fish (tadpole) 
breathmg m the water by means of external gills, a different 
kind of fish possessing internal gills, and finally the air- 
breathmg frog with lungs Many other bodily changes, 
such as the absorption of the tail, accompany this meta- 
morphosis, and it IS very easy to imagine the ammal stopping 
at any one of these stages m an earher epoch, and in that 
stage developing sex organs and reproducing itself This 
imagmation is rendered easier and more concrete by the 
knowledge that other amphibious animals, somewhat 
resembhng frogs, do to-day sometimes, or even normally, 
stop their development m a tadpole stage and become m 
that stage sexually mature Such an animal can sometimes 
be accelerated m its progress, as in the case of a Mexican 
example^ which only rarely proceeds to the air-breathmg 
stage, but can be induced to do so by bemg fed with thyroid 
preparation 

This climbing up the ancestral tree, which can almost be 
said to be directly observable m the case of the frog, also 
occurs in a hidden manner in mammals Durmg the pre- 
natal period, while still withm the mother’s body, t^ hmnan 
child^ for instance, shows certai n shts m;the region of t^ 

1 Axolotl See Huxley and Hogben, Prac Roy Soc Land , 1822, 
xrm B, 36, and Jensen, Laufberger, Mane von Chauvin, etc 
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neck which are taken to represent gills and the short time 
dunng which this phenomenon lasts is taken to represent 
the long ages m winch, seons ago, our ancestors were fish- 
hke and breathed under water ^ 

It is by an intmtive leap that this not improbable 
hypothesis is extended into regions where its probabihty 
IS much less I n man, the stages representmg amma l 
ancestry ar e alljpassed through before birft The young 
babj IS alma(^ a human being The assumption i? mad e, 
however, ;^at he is pabsmg through a stage re presenting a 
ve ry ea rly type of n^n, and that as he grows older he passes 
through stages corresponding with more and more modern 
and cmhzed periods in man’s history Consequently, the 
things which will bring him satisfaction at each stage will 
be those things which brought satisfaction jfcq some type o f 
pnmitive or savage man He will be at one time a hunter 
and aTHraiad, leading (in his play) an independent existence 
m gangs or small packs hke wolves (hence Baden Powell’s 
Wolf Cubs — though presumably that name comes from 
Mowgh) The type of r nental p ab ulum suitable to his mental 
development will therefore most readily be found by bnng- 
mg him along the story of the ages, giving him the literature 
and history first of the very earhest known times, begmmng 
wit h myths and passings through sagas to historical periods 
As an educational practice, this plan or a modified form of 
it has justified itself by expenence and needs no support 


^ From the writing? of Mr Julia n HuxJejt I gather that often the organs 
which belong to one period or atag6~an<i which disappear m the following 
stages (as the giUs m the frog) do not disappear entirely and utterly 
but are cunningly utilized for new functions in the new animal Thus, 
t he iyill shts of the human em bryo beoorne^ the ^jeara thyroid. filfiDds_of_ 
th^aduli luan ’ iTTihe Keca^tulation Tliebry” is also m any measure 
a Correct account of the facts in the mental sphere, jas it jjjidou^edly 
appears tp be to some j^t6irt_lri.thp phyaujql, then no doubt the natural 
way would be, not to repress the mstmcta and interests of one stage 
when another stage is formed but to modify and redirect them tp fiilfll 
a new purpose As the para thyroids (essential to man) grow out of the 
now useless gills, so out of the gang spirit, th e tuhaLwrga, m boyeunay 
grow a larger patnotism and a feeiint Lof Identit y npt merely with a.Jit tle 
g ang but,i 3ffla£:..humariity~~"~Ou£ nOhe -6inaa8isB.,4ex ij}gtipcjba-of the 
adoSsoent may grow knighthood, poetry, art,, religion, 
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from a recapitulation theory But its success may be taken 
as some support of that theory 
Theib seems to be no doubt that b oys do have the Boy 
Scout instmcts strongly developed And that is about 
aU that direct observation shows m favour of the Becapitu- 
lation Theory On the other hand, it seems probable enough 
from analogy, indeed once the facts of anatomical recapitu- 
lation become realized, th e mmd almost inevitably pas ses 
on to a Bimilar assumption in the provm ce of the mstinct s 
It has be en urg edagamst^rfioapitulation. by Thorndike, that 
the sex im pulses, which must have come very early m the 
race, come jpery late m the individual This is, perhaps, 
hardly a fair objection The sex impulses occupy a rather 
special position in the theory, for the steps of development 
all lead up to the sexuaUy mature form It is as though 
mdeed the whole matter were a postponement of sex to a 
later and later stage, as though sex development stopped 
the cycle ^ And so the present late stage of sex develop- 
ment IS qmte m accord with previous phases Possibly, 
too, t he Freud ian conception of sex havmg its roots away 
baok_in mfanpy is not without some beanng on this 

A more serious objection could, I think, be based on what 
was discussed under the headmg of play According to the 
suggestions there advanced, the higher ammals differ from 
those lower m the scale by reason of their less fixed instmcts, 
in place of which they have vaguer instinctive tendencies 
which are moulded dunng an educative penod whose natural 
method is the method of play In their development out 
of lower animals, therefore, these l^her animals have not 
simpty added new instmcts to a previons hst, they have 
to tally recast ;those previous mstin^s , what they have 
added is not merely additive, it is revolutionary, and so, 
however temptmg it may be, th e Becapitulation Theory, m 
its crude form, must be reiected There can be nothmg 

1 K Axolotl (see page 76) becomes eexualljr matuie m the water 
breathing form, the time necessary to produce metamorphosis to the 
land form (by feeding with thyroid) is increased by 26 to 60 per cent 
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but good m observing and employing any instinctive likes 
which emerge, at the nght time , but the important tkng 
about childliood is that it is a period when these* vague 
instincts, much more indefinite than a recapitulation theory 
^jvould suggest, are modified by the action of the learning 
||)rocess 
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THE ASCENT FROM INSTINCT TO INTELLIGENCE 
(a) Imagbby 

An ammal w hich has only one respo nse to a given situatio n, 
and inevitab lv.. makes t£a jeanonBe. is not aaidJo be intelh - 
gent, but to be a creature of bhnd instmct It survives 
because this response is, in the majority of instances, the 
suitable response It sees only the one point m the situation, 
neglecting all mmor shades of difference, and so it is very 
inadaptable Moreover, its own inner hfe is very simple, 
for it always has the same attitude or set, or if it has different 
attitudes, the changes are of a crude kmd such as hunger, 
or the mating instmct, can produce S uch an animal on 
an y occasion would try the same re sppng e ag ai n and a gain 
m spit e of failure 

An ammal with many responses to a given situation would 
seem more intelhgent It would try a and fail , then 6 
and fail , then c and d and finally succeed More acc urately. 
it responds to the ftew situaition caused by the failure of a, 
the failure of b, and so on Or we may put it that its mner 
sot 18 readily modified by its recent experiences It might 
return to a and try it again later, or even quite soon Very 
shght differences in the environment or iii the set of the 
orgamsm might alter the order in which different mdividuals 
tried their repertory of responses We should call such 
conduct “ t nal and error.” and de n y to it any high degree 
of mtelhgen ce It is, however, clearly a step higher than 
the conduct of the animal with one unvarying and mevitable 
response Th at animal did not learn by expenenoe a t all 
TO 
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It seemed to Hoto no me mor y Thi_s ^a mmal do es p rofit by 
exp enence, it “ rem embers ” its^f^ure long enougli to avoid 
making the same response a few seconcis later Moreover, 
if this situation is presented repeatedly to the ammal, it 
comes to omit the responses a, b, and c, and to make the 
response d without any trials Erom its repertory, satis- 
faction or the reward of success has selected that which 
succeeds It is oapahle of learning The action of such 
an ammal can be conceivably explamed entirely by''a com- 
paratively brief persistence of the dissatisfaction of failure, 
causmg it to respond by b when a has failed, and by a 
comparatively mild stampmg-in effect of satisfaction , 
comparatively mild, for it learns but slowly Such an 
.^animal — a c hicken for instance — has to learn each separate 
*^timple task separately It can learn a number of different 
mazes, or how to escape from confinement in a number of 
different boxes, now by wallung up an inchne, now by flutter- 
ing over a partition wall and going through a tunnel , but 
it learns each of these slowly and separately The most 
it will do in the way of any improvement is that it may 
begin to attend, more carefully than would a naive ammal, 
to certam parts of the gross situation , as T horndike’s cats , 
which had learned to escape from a number of problem boxes 
by turning buttons, tweakmg pieces of wood, or pulhng 
strings, became more attentive to such httle bite of ^e^cage 
whe n pla ced^ almw problem box, exhibitmg what Thorn- 
dike calls the law of piecemeal activity, or the enhanced 
potency of certam bits of the situation I t is the beginning 

go a step farther We have considered 
the ammal which had but one response to a situation, the 
automaton Next we pictured the animal with a multiplicity 
of responses which it tnes m aimless sequence until success 
occurs, showing the typical picture of animal tnal and error 
•An a mmal, however, which had some means of anticipatmg 
the suc cess or failure of each response without completel y 


of analysis 
Cot usHiowever, 
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carrying it out, would, save a lot of time and w ould do ita 
trial a nd error by proxy, as it were The most obvioua 
so urce ctf such anticipatinn la m imagery of vanons kmda 
Instead of carrying out the response, the anim'al has an image 
of itself doing sOj and of the accompanymg success or failure 

res ponse, the later part of jJi e nha,in It is by the f ailure 
of a.nhain of events to follow the accustomed order, indeed, 
that linages first probably occur , as Dr James Ward has 
urged A baby, for example, has come to welcome a cham 
of events which culminate in some satisfaction, as the sound 
of an approaching footstep, the opemng and closuig of the 
nursery door, the sound of its mother’s voice, the embrace 
which follows, and the culminatmg pleasure of bemg nursed 
and fed As it begms this cham of experiences, anticipatory 
excitements occur m the neurones which are to be concerned 
m the later linlis of the chain They are very ready 
to explode, and if, on one occasion, the familiar chain of 
situations is broken (say the mother is called away just as 
she approaches) then some of the “ ready ” neurones may go 
off, enough of them to arouse an " image ” of the mother’s 
voice or her appearance , much as we take two pulls to a 
nfle and may take the second even when the expected target 
fails to appear 

If images can thus anse and carry out chams of response 
even when the external stimuh cease, then such imaging 
may take the place of actual response in future situations 
where various responses are possible I want to binld a 
picmc fire I do not really bmld it here, there, and every- 
where until I find a place which is sheltered, yet with enough 
air, suitable for sittmg round, etc , etc I do so only m 
imagination , and, practically without tnal, I reject a large 
number of possible (or rather impossible) places I picture, 
however, my fire built m the remaimng more practicable 
positions I imagine that stone placed across the corner 
of these walls But I foresee, m imagmation, that it wfil be 
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uncomfortable feittmg among the&o nettles Not ever ything 
imagina tion I '^toop down to tho '^tone, I walirtowards 
a second possible place, I move my head fiom sidec to side 
seeking and tiying other places There is plenty of trial^ 
and rejection There may oven So fires actually begun 
rejected only aftei failiuo But much of the triaijs 
tri al m imag ination only, image ovpcrinienting This form 
of experimenting is undoubtedly rare among animals, and 
unlmown among lower animals But imagery, which makes 
it possible, IS almost coitainly found in some monkeys, 
in some raccoons, and probably m other animals In man, 
imagery is iich and abundant, at any into m children 
and 111 untutoied minds In minds more accu^itomeiijio 
wh ^tia c alled. abstract thinking, the imagery is less obsiajiB, 
but IS probabl y i n groat measure still picsent, though now 
it has become imagery of words and symbols Eor the 
present, however, let us make a short study of concrete 
imagery, of images which are like tho real things, though, 
bemg less nvid and unaccompanied by ceitaui expected 
concomitants, they are not mistaken for the real things 

Images can be experienced tn terms of each of the senses , 
we can not only see with the mind’s eye, we can hear, feel, 
smell, taste, etc, m an inner way equally well — at least 
equally well is true of some people Read tlu ough the follow- 
ing passage in a quiet room, closing the ojes fiom time to 
time to assist in visuabzing, and keeping on the alert for 
any actual images of smeU or taste oi motion 

Tho scene, os I remombor ifc, had a inagual chaim On the 
left, by tho side of tho lane, rose a ciazy footpath of boards and 
posts with a wooden handrail, and a sluice or two below Beyond, 
the deop millpool slept, dark and still, all fiingod with tioes On 
the right the stream flowed oil among tho meadows, disappearing 
mto an arch of gioenery On the bank stood the sliuttoitd, 
huinmmg null, the water wheel splashing and thundeiing, hko 
a prisoned giant, in a pent house of its own It was a fearful joy 
to look in and eoo it nso dripping, huge and black, with tho 
fresh Smell of the nvor watei all about it (Benson, The. House 
oj Quiet) 
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With what degree of clearness can you picture this scene ? 
Is it as vivid as a painting ^ Has it colour, do you see the 
arch oi greenery green * Have you an image of the fresh 
smell of the nver water * Does any image, or as some would 
say, any reproduction, of the emotion of fearful joy arise 
in you ? Can you hear the humming mill and the splashing 
wheel, and how do those auditory images compare with 
your visual images for vividness * Some people, at any rate 
when grown up, have only the one kmd of imagery and 
lack the other, or think they do Such a one would Hilaire 
Belloc appear to be, who wrote this next extract 

As I thought this kind of thmg and still drank np that port, 
the woods that overhang the reaches of my river came back to mo 
so clearly that for the sake of them, and to enjoy their beauty, 
I put my hand in front of my eyes and I saw with every delicate 
appeal that one’s own woods can offer, the steep bank over Stoke, 
the valley, the high ridge which hides a man from Arundel, and 
Arun turnmg and hurrying below I smelt the tide 

Not ever, m a better time, when I had seen it of reality and 
before my own ejes living, had that good picture stood so plam , 
and even the colours of it were more vivid than they commonly 
are in our English air , but because it was a vision there was no 
sound, nor could I even hear the rustling of the leaves, though 
I saw the breeze gusty on the water meadow banks, and ruffling 
up a force against the stream (The Four Men a Walh through 
Sussex) 

Now I have no greater difficulty m hearmg the rusthng 
of the leaves than m smelling the tide But no doubt Mr 
Belloc IS correct when he describes the absence of such 
auditory imagery in his own case Here is another paragraph 
in which the reader wiU have opportunity of detecting in 
himself several lands of imagery, including kinseathetic 
imagery, or imagery of muscle movement , such as you 
may perhaps have if you think of a company of soldiers 
marching along, or of waltzing, or playing the piano, or 
walking upstairs — especially if you thmk of the occasion 
in the dark when you step on to a non-existent top step 
Does tho memory of that jar not consist partly in a rocon- 
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stitution of the feel of musciilar jerk ^ Here is the para- 
graph m question 

In the early morning the sky was grey and the atihosphere 
oppressive But both lightened towards noon, and we were 
reassured The tent could be pitched, and tea be served outside 
upon the lawn, and we could listen, with indolent enjoyment, to 
the remarks made by the drake m his deep aoUo voce baas to an 
intrusive woodpigeon sharing unmvited his meal In the meadow 
at the far end of the garden men were cutbmg the grass , the ear 
IB not gladdened m this rapid age by the soft sound oL scythes 
sweepmg through the stalks, and the rmg of blades on the hone , 
but the whirr of the machine that has displaced the rhythmically 
swaying mower is not unmusical, and patient horses still hold this 
field of labour agamst petrol driven engines So the beautiful 
fragrance of new mown grass was home untainted down the garden, 
and lent a new fragrance to the heaped dish of raspbeniea and 
currants just gathered {The Lowly Estate, by Cbans®oxjn Mbi- 

GAM'D) 

In this quotation visual, auditory, olfactory, gustatory, 
and kinsathetic imagery are all possible — sight, hearing, 
smell, taste, and the muscles To me, at least, the thought 
of the rhythmically swaying mower is, in part, a kinsesthetic 
image of swaymg as though I were mowing, and especially 
I feel my left foot take the short stamping step forward 
at the end of the swing If it be correct that the left foot 
moves just m that way at that pomt, then my muscles have 
remembered it, it has been stored up in the neurone pattern 
which actuates them, for it returned as a kinsesthetic image 
before I was aware of it m any other way 

One can also have images of touch — think of the feel of 
velvet, or of emery paper, or of soap — and of the senses of 
warmth and cold The suggestion which led us to this 
examination of imagery was that an animal, whose progress 
from crude ammal reactions up to the rational actions of 
human bemgs we are considermg, takes a step forward when 
he begins to make his tnals and errors m terms of imagery 
instead of actual physical response The thought naturally 
occurs to one, To what extent do ammals differ from human 
beings m their possession of imag^ ? 
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Any answer to this question runs the grave nsk of being 
an argument in a circle For we cannot, of course, have 
any actual expenence of animal imagery, or, for that matter, 
of human imagery other than our own And so we have t o 
co nclude from ammals’ behaviour w het her th ey poss ess(| 
im agery, and then we are gomg to explain their behav iour\ 
b y means of imager y, a dangerous circle Yet it may be' 
worth while to record one or two instances where psycholo- 
gists of repute have heheved that imagery was involved 
Dr B M Yerkes^ for example, found such evidence, to 
his mind, in the behaviour of the monkey, Skirrl, which he 
used m some of his Cahforman experinrents~^ In these, 
the ammal had the choice of more than one door If the 
correct choice was made, Skirrl was rewarded by a banana 
after passing through a short passage If the wrong one, 
then on entenng the passageway the monkey found doors 
at both ends closed, and was confined for a short time before 
the door behind him was opened and he was free to choose 
again On one occasion Skirrl made a tremendous racket 
m the passage in which he was confined, and showed so much 
excitement and -disturbance that the experiments had to be 
discontinued for some days and it was found that project- 
ing nails had been left in the floor of that passage, one of 
which had doubtless hurt Skirrl Many days later, when 
agam in the full swing of expenmentmg, it happened that 
the locks of the door closing behind Skirrl grated rather 
noisily He acted as he had when hurt, and when released 
rushed out, sat down,, and emmined Ms foot As I said, Dr 
Yerkes thought this behaviour strong evidence of imagery 
Dr W S. Hunter’s experiments^ on rats, dogs, r aqgaoas 
and children are suggestive m this connection In each 
case — though the dimensions and arrangements of the 
apparatus differed — the subject had the choice . oL Jibrae 
d oors ,j )n e of w hich l ed to food (For the children the plan 
was to have three bell-pushes, one of which sounded a 
1 Behavior Monographs, 1013 
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buzzer and resulted in “ candy ”) Above each door was 
an electric bulb, and the bulb above the correct door was 
turned on The animals soon learned to go to whichever 
door was lighted Then, in later expeiiments, the light 
was turned off before they got to the door, and, ultimately, 
was extinguished before the glass partition winch restrained 
them was raised The^bject was to see how many seconds 
could be allowe d to elap se ‘bj^weerrsliowing the hght juod 
releasing the animals, without reduemg the accuracy of 
their response There was considerable individual variation, 
but the best performances weie approximately rat 10 
seconds, dog 5 minutes, raccoon 26 seconds, child of 6 years 
35 minutes The rats and the dog s, however, were only 
able to make the correct response by facing the hght when 
it was turned on and remainmg in that position during the 
absence of the hght until released They failed if they 
moved In their case,-therafoie,. there is in these experi- 
ments no evidence of images being retained and jrecajled 
to guide delavedac tion The raccoons, however (for a 
few seconds up to 25), and the children (for several minutes) 
were able to respond accurately without any such device 
of remainmg in a constant attitude In their case. Dr 
Hunter had no doubt of the operation of some mtra-organio 
factor which represented the absent hght, in the sense of 
guidmg the delayed response It is true that Dr Hunter 
does not think that this representative was necessanly an 
image , he develops a theory of “ sensory thought ” which 
IS not easy to explain or understand But the more obvious 
explanation lies m imagery 

Again, imagery la not proved, but is strongly suggested 
by Dr L W Saokett*a Canada prucuping w bm.h , opening 
a problem box by depressmg a lever, failed on one occasion 
to find its usual food on emerging from the box, whereupon 
it re entered the box and gave the lever a second push 
down ^ But this ought probably to be considered m con- 

* Behavior Monographs, No 2 
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nection. with the readiness of animals winch have leainea 
problem boxes to enter them voluntarily Dr Sackett 
does noit, I think, profess that imagery played a part 

The oft quoted case of T)r- Wa.sTibnrn’fl .rm.f^ however, is 
one in which the psychologist on the spot diagnosed imagery i 
It started to run upstairs to its nest of kittens, but stopped 
half-way, and turmng went to the new position in the 
cellai to which it had transferred them on the previous 
day " 

We ma y perhaps then suppose that anim als hav e the 
begi nmngs of ima g ery, and that this is a first step in the 
dir ection of j^at kind ojLbehaviour whi ch m man we ^a}! 
reasomng The antio^atorj readines s of the next to act 
neurones is increased to such a pitch that their mcongruity 
with the external situation is reahzed The incoming tram 
has automatically set the pomts ahead at a number of 
crossings, and what it would do if it were diverted this way 
or that can already be seen 

It 18 of great interest to see the way m which imagery 
gradually comes mto the human solvmg of problems as we 
make them more and more hke problems in reasomng 
Take first a maze drawn on paper such as that on page 58 
If an adult is asked to draw a pencil mark from the entrance 
by the shortest path through the alleyways to the food 
box, he does not make excursions with his pencil mto any 
bhnd alleys unless he is either careless or unmteUigent 
He makes the entra nce mto the bh nd alleys by prg x.y,-m. 
thi s case by actual eye movementi~ T here is trial and erro r, 
but i t is trial b y p roxy, though imagery haidly yet play s 
mu ch par t 

Ask an adult to mark the left-hand figure in the diagram, 
on page 88, so as to show how it should be cut to give the 
pieces on the right (I E R Tests, Teachers College, Columbia 

^ The Animal Mind, New York 1908 “ Idea ” is the word used by 

Dr Waahbum, but from the title of the chapter and from the context 
1 take it that imagery is implied And she adds, “ Errors of interpre 
tfttion are possible at every turn ” 
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Umversity, New York) There is here undou btedly t rial jind 
er ror by ima gery. There is also a st rong t^ptation to make 
actua l tr ials ^ but the more intelligent refrain fro^p these 
until imaged trials have been made Do you consider that 
there is anything else present beyond such trials ^ Suppose 
someone says, “ But it can’t be done, there are only three 
comers,” is that any other kind of reasomng, or has such a 
person an image of the three angles put together, and the 
fourth angle missmg ? Such an image would be an inrcorrect 
image, b ut images can be mcorrect an d vet be images and 
trials That only shows the importance of actual experi- 
ments to check the imaginary experiments Then suppose 
anyone who has made the above remark goes on in this 




fashion, saymg, “ Well, the fourth corner must be one of 
the butt ends ” Is this something new 1 Or an image of 
a special kmd of cut across the hollow square just near 
a comer * We are getting perilously near a still higher 
type of thought, m which symbols are used, to which we 
shall come later 

Try finally this really difficult feat Imagine a cube, 
which IS going to be cut m two by a straight saw out 
The saw-cut section, the raw face of the cut, can clearly be 
of vanous shapes, as square, or triangular (if a corner were 
cut off) How would you cut the cube so that the section 




Yi BuaLtmagery tnak.ate not all that.they_ do Not every- 
thing IS plain “ trial and error ” They “ reason ” that as 
they want a six sided figure ttey must cut all six faces of 
the cube A ki nd of g^cipl^of 8ypimetiy__teaches the m 
that the edge of th e section mu st he sim ilarly in each face 
And so they come to the correct conclusion that each square 


face of the cube must be cut along a line joimng obhquely 
the mid-pomts of adjacent sides They may come to this 
conclusion without being able to see the resulting cut This 
sort of “ re asomng ” is common in the mathematics , and my 
own opimon is th at despite i ts new-appearance it is really 
st ill tnal and error by proxy But m it, use is made to a 
great extent of symbols, and higher habits of mind are 
employed which have lo ng ceased t o b e active thought , 
and h a'fe become habitual responses Yet there are grave 
difficulties m the way of such explanation, which we must 
leave for the present, to return to them later Meanwhile, 
we may turn for rehef to other aspects of the study of imagery, 
in teaching, in the use of language, and even m parlour 


tricks 
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7ABI0V8 USES OF VISUAL IMAGERY 

PEBHA.PS the chief importance of imagery in human think- 
ing IS that emphasized m the previous chapter, oj^ faisin^ 
be haviour in the face of a p roblem above the level of animal 
t nal and er ror But once that is granted, other ;^nts of 
view may be used There are higher levels yet of reasomng, 
to which we shall come m due course, where imag ery ^ithgi: 
IS not used a t allias some aver) or is i magery of a symbolic 
fand Imagery of the kind to be considered in the present 
section, that is imagery of real warm-coloured life as it 
actually occurs, is of gre at value as a check upon thi s more 
abstract thinking, just as actual concrete ^periment is 
es sential as a cheok-upon imagery And imagery, “ a gift 
as great as can be possessed by a disembodied spirit,” brings 
a wealth of pleasure with it Let us turn first to the pleasure 
which a habit of imaging brings into the words of our every- 
day vocabulary Nearly every word we use imprisons a 
pi cture, which imagery can release I t is indeed~cunou3 how 
we can come to disregard the picture even when it is not in 
any way concealed as in words like cupboard, or forecastle, 
or waistcoat, or hohday, or clerestory — in which last case, 
however, the spelhng, for those who only know the word 
by sight, IS of couise a hindrance In our Enghsh language, 
wheie so many of the roots come from Latin and Greek 
and do not, therefore, carry a homely meaning with them, 
a great deal of loose usage can occur, and vividness of speech 
and of comprehension can be largely lost, if we do not at 
times let our minds dwell on the ongmal picture which 
the words convey Oonsideratwn, a consulting of the stars , 
disaster, when the stars m their courses fight against us , 
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mercurial, jovial, saturnine, martial, all these words can 
call up pictures of the astrologer practising his art, or the 
worshippers of the heavens adoring and feanng the mystery 
of the spheres Starboard brmgs me a picture of a viking 
ship with Witta and his heathens, Witta at the steerboard, the 
right-hand gunwale near the stern, threddhng the longship 
through the seas Companion is the better word if it brings 
up a picture of two breaking bread together, sitting perchance 
on some high pass and looking down into the lowlands, as 
one looks from Carter Bar into Scotland A squatter entering 
into possession of his land by sitting down upon it , a bursar 
equipped with his purse , a pocket as a httle poke , a candi- 
date standmg at the altar dressed in white , these are pictures 
which add to the appeal of the words, and often lead to an 
association very much to the pomt There is no great fear 
that an over-cultivation of such imagery would lead to a 
narrowness of usage — not many are so able to see the pictures 
their words pamt as to be hmdered in their thought Most 
of us only too soon come to use the words as counters without 
concrete imagery, a tendency which bnngs to some the power 
of generahzmg and abstract thinking, but which bnngs to a 
greater number only verbosity and parrot-pattering fluency 

Another occasion on which the habit of visuahzing can be 
advantageous is when we have to read aloud Thus the best 
advice I have ever known, to assist one in holding one’s 
audience, is this which I read long ago, in a most useful 
booklet on clear speaking and good readmg ^ “See the 
scenes as you tead the words Look at them intently in your 
own mental vision, and pause at each completed picture ” I 
recall the illustration used in the book, a very telhng one- 
one of the parables “ The seed is the word of God, 
Those by the wayside are they that hear , 

^ I was unable, as I wrote this, to recall the name of the author, and 
spent a few minutes m putting down what passed through my mind m 
the attempt to do so See page 164 ahead, where the reason why I still 
refrain giving the name will become dear — ^it would betray to some the 
real names there disguised 
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then cometh the devil and taketh away the word out 
of their hearts ” 

Children, too, love to close their eyes dunng a less^on and 
see pictures They hke to try to draw scenes desonbed from 
a pupil’s imagery, and the pupil has his descnptive powers 
much improved by the practice, and by the contrasts between 
his imagery and the drawings which, he has to admit, fit 
his inaccurate words And his fellow-pupils cnticize loose- 
ness in his telhng ^ 

Vis uahzmg is a great hel p m studymg a foreign langUMe 
“ We have a clearer notion of surplomber when we refieot 
that it comes from sur = over and plomb — lead, and when 
des rochers qui surplombent call up the picture of crags 
overhanging so much that a leadline dropped over the top- 
most ledge would fall clear of the sides ” 

“ If what IS descnbed in the French is really visualized, 
words will rarely fail the translator to express in Enghsh the 
mental picture thus clearly formed Anyone who reads 
translations wntten by examination candidates soon per- 
ceives that the chief source of weakness is the habit of 
mentally registermg one Enghsh word against each French 
word learned ” — Winstead of visuahzing the thmgs, that is, 
“A smgle example will illustrate the point In a passage 
recently set for translation, there occurred the phrase 
‘ dans la petite maison du garde-chasse ’ It was qmte an 
exception to find m the translations offered the natural 
rendenng, namely ‘ m the gamekeeper’s cottage ’ Most 
candidates wrote ‘ in the gamekeeper’s httle house,’ some 
even ‘ in the httle house of the gamekeeper ’ Yet it is 
improbable that any one of these candidates would have 
spoken of a ‘ httle house ’ m an Enghsh essay m which 
the same idea had to be expressed ” * Improbable that they 
would have said “ httle house ” had they seen it, either 
actually or m the nund’s eye 

* Th? CkilA V%mon Dorothy T Owen, Longmans, Green 

* TransJattonJtvm Srtnch, Ritchie and Moore, Camb Umv Press, 1919 
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Or, for an example of how the power of visuahzmg can hght 
up a lesson m the classics, turn to Chapter VII of Benson’s 
House af Quiet, and read his memory of the vision which came 
to him “ m a dusty classroom, the gas flarmg, the lesson 
proceeding slowly and wearily, with a thm tnokle of 
exposition from the desk,” a vision of that scene where 
jEneas comes on Andromache at her onsons m “ a clearing 
in a wood of beeches ” , who ends her burst of passionate 
grief with the question “ Hector ubi est ? ” A scene “ so 
intensely real, so glowmg, that I could see the pale-stemmed 
beeches , and below through a gap, low fantastic bills and 
a wan nver wmdmg in the plam I could see the white set 
face of .®neas, the dark eyed glance of the queen, the 
fnghtened silence of the worshippers ” 

Or t urn to science Nowh ere perh aps is the use of visual- 
ization more obvious It is true that Sir Francis Galton in 
a ClAssical 'inq uiry found tha t famous f^owi" "pOhe Royal 
Socie ty of L ondon appeared to be la cking in, o r to have 
lostT the powe r of visui^zmg, and rehed more on abstract, 
symbohc, possibly quite imageless thought But they 
had7"everrsupposing there was not some error of misunder- 
standing between them and Sir Francis, arrived at that 
goal by paths demed to most , and it hardly is to be doubted 
that, could they have a ttained their powe r of ab stract ion 
I with out losmg the faculty of vivid vis u aliza tion, th ey would 
ha ve been still greater tha n they were Lord Kelvm at\ 
least IS reported to have said that he could not’ understand 
a theory unless he could make a model of it And Sir J J. 
Thomson, himself a President of the Royal SocietyTvrafEes j 
m his preface to Eecerii Researches in Electricity and 
Magnetism “The first chapter of this work contains an 
account of a method of regarding the electno field which is 
geometrical and physical rather than analytical I have 
been induced to dwell on this pomt because I have found that 
students, especially those who commence the subject after 
a long course of mathematical studies, have a great tendency 
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to regard the whole of Maxwell’s theory as a matter of the 
solution of certain equations, and to dispense with any 
attempt to form for themselves a mental pictureoof the 
physical processes which accompany the phenomena they 
are investigating The physical method has all the 
advantages in vividness which anse from the use of concrete 
quantities instead of abstract symbols to repiesent the state 
of the electric field ” And he devotes considerable time to 
the portrayal of Faraday’s method of “tubes of ’’force,” 
which can readily be imagined in mental pictures, and which 
in Faraday’s hands served to interpret all the laws of 
electrostatics 

T hose who are strong in visualizing are no t „nj.cg&y arily 
w ep,k in other forms of imagery But they have, it must bo 
j admitted, a tnck of using visual imagery to tide them over 
1 difficult links m the chain of memory Seeing the pictures, 
as a yoem ca ll s them up, is tojme a great help in remembering 
the poe m, and I find that the deliberate creation of some 
picture, even if it be irrelevant and grotesque, often serves 
to carry me over at that difficult passage from the end of 
one verse to the begmmng of the next, where we are all 
rather more hable to miss the connection For example, 
I taught myself at school Tennyson’s ode to Vergil, which 
was given at length in the introduction to one of my school 
books 

Roman Vergil, thou that singest 
Ilion’s lofty tomploB clothed in fire, 

Ihon fallmg, Rome arising, 

Wars, and fihal faith, and Dido’s pyro 

Now how does the second verse commence ? Well, I see 
a good deal of imagery dimng the first voise, including 
not only pictures of Ihon aflame, but also a map of the 
Mediterranean, focused at Carthage * and at that last hne 
I see Dido’s pyre It is m a courtyard of a castle, but I 
am aware, through the opemngs of the courtyard, of a wooded 
countryside, probably exceedingly unhke that which Dido 
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knew And the picture of that landscape lets me know 
somehow that the next verse begms with the word 


Landscape 




Landscape lover, lord of language ^ 

More than he that sang the Works and Days, 

All the chosen coin of fancy ^ 

Flashing forth ^ from many a golden phrase 


And here it is the word “ golden ” which brings up a picture 
of a field of golden wheat 


Thou that smgest wheat and woodland. 


and so on The pictures carry me along, not mfaUibly, 
but better than anythmg else I know And so I have 
formed the prejudice that associatmns jn_term8_ of joaual 
mnngea n.re more ea.aily r<?e»'lled tha.n are othc’’" No doubt, 
however, this is quite wrong for some, who recall by auditoryl 
images best, or by feehng the shape of the words in the mouthy 
(kinsesthetio imagery) The important thmg for a student 
of psychology is to become mterested m his own imagery 
(or in its absence) 

A last example of visual imagery will, however, I think, 
convince a large number, if they wiU try the expenment, 
that such imagery forms very easily recalled associations 
The experiment in question is a “ parlour trick ” of the 
children’s entertainment vanety and is really very effective 
The audience in turn say words to the experimenter, up to 
a total of one hundred even, and then on request the expen- 
menter, who has memorized the words by this one repetition, 
gives any word asked for, as number 27, or number 43, and 
so on This sounds starthng, but is easily within the power 
of a majority of those who read this I saw the device 
explained in an article by D S Hill in the Paiicholoaical 
Bulletin of 19^, and it foims one of the best illustrations 
I know of the kind of manceuvnng of jjsychological powers 

^ So 1 remember it, but the only edition accoaaible to mo says out 
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which enables experts of the music-hall stage to perform 
almost incredible feats of memory, or sometimes apparently 
of thought readmg 

The key to the situation is that the experimenter, as each 
word IS pronounced, fits it into a mental picture which he 
has tramed himself to use for the number in question These 
mental pictures are remembered by the tnck of usmg words 
which begm and end with oertam letters 
Eor example, instead of 16, the experimenter sees a visual 
image of an ape, this bemg chosen because 

APE 

begms with the first and ends with the fifth letter of the 
alphabet When the expenmenter says “ No 16,” let us 
suppose the person in the audience says “ bicycle ” (it is 
as well for a beginner to confine the audience to common 
nouns, names of real thmgs) The experimenter promptly 
puts his ape on a bicycle, sees this mental picture mtently 
for a moment, and then disimsses it from his mmd, calhng 
for No 16 He can be perfectly confident that when he 
IS later asked for No 16 he will remember “ ape,” that the 
ape was on a “bicycle,” and that the required word is 
therefore bicycle The essential thing is to see the picture 
fllearly Here is a hst of key words, and anyone wishing 
to try the experiment should form a defimte and concrete 
picture m connection with each one 

Air 11 Acacia 21 Boa 

2 Bar 12 Arab 22 Bab 

3 Car 13 Aloohoho 23 Boraoio 

4 Dagger 14 Almond 24 Bed 

' 6 Ear 16 Ape 26 Bee 

6 Pur 16 Aloof 26 Beef 

^ 7 Garter 17 Achmg 27 Bog 

8 Hunger 18 Arch 28 Bunch 

■25 9 Indicator 19 Alkali 29 Biloia ^ 

10 Acorn 20 Bun 30 Can 


For which I see a map of the Gulf of Mexico 
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These are Mr Hill’s words, modified m one instance 
The reader may be left the task of completing the list up 
to 60 o» 100 if required 

It will be noticed that n is used for zero, nothing , as 
in “ Bun ” meamng twenty and that all the single figure 
numbers 1 to 9 have words ending in r In several mstanoes 
it may prove desirable, in order to get a good picture, to 
alter these words to smt personal idiosyncrasies A final 
explanation of its working, m case of any confusion in the 
above Yesterday at a children’s party, when doing this 
tnok as part of the amusement, I was asked for number 7 
The key word is Garter, and I immediately saw the scene 
I had pictured, an alhgator with a garter round its body 
The word was alligator Asked for 29, 1 saw a map of the 
Gulf of Mexico (Biloxi is a town there) with a radiator stand- 
ing on It The word was radiator Asked for 22, 1 saw a 
baby in a perambulator or baby-carnage (Bab is the key 
word, and I always see this picture) being run over by a 
steam-roUer The word was steam-roller Take the above 
prmted hst of key words and get some one to try you 

This IS, of course, f oohng But it is a piece of f oohng which 
may lead someone who would not otherwise have done so to 
perform what is really a psychological expenment, an intro- 
spective mqmry 

Another province m which one has opportumty of observ 
mg visual imagery, and at the same time other forms of 
imagery, is i n instrumental music, or inde ed vocal mu sic , 
but the case I have most in mmd is that of playmg the 
piano One may distinguish between the stage during 
which one is learnmg to play a certam piece of music by 
heart, and the later stage when one is able to sit down and 
go through the performance without hesitation and without 
error I have at yanous times asked a considerable number 
of students and teachers of music how they earned out this 
performance of learning and reproduemg from memory 
In the great majonty of oases it would seem that the final 
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memory is, as it were, “ in the fingeis ” This seems to mean 
that when the piece of music is once started, the actions of 
fche muscles of the fingers and aims in playing each bar or 
phrase act as the stimulus to that pattern of neurone excita- 
tion which causes the muscles to play the next bar or phrase 
The piece is played without any special consciousness of 
how it IS remembered, the imagery present is not concerned 
■w ^h remembermg the piec e, but with the'sEiHS'oflnterpre^ 
tation and emotion to be brought out on this particular 
occasion The whole has beco me aidomatic, a “ chain 
habi t,’* eac h hnk forging its successor Some individuals 
see the pnnted music while pla3nng from memory and 
a smaller number claim to be able to lead from the imaged 
page but in most cases the vision is too hazy for this, 
although there may be a clear recognition of where the pages 
have to be turned and on which part of the page each phrase 
IS pnnted Auditory imagery d^s not appear to be emp loyed 
a gr eat deal in r emember ing, it is rather relearSedTrSm that 
taik so that it can preside over the whole performance and 
direct its emotional rather than its mechanical side 

More instructive, however, is the role of imagery during the 
pr ocess of memonzing , andjiunng the proc es s of nlavinp 
a new piece of mu sic fro m t h e score The primary outer 
stimulus in this last case is visual, is the set of black marks 
called notes arranged in such and such a way on the pnnted 
hnes The performer sees a certain pattern of these, and 
his fingers play a correspondmg sequence of notes and chords 
on the keyboard What has passed through his mind in 
the meantime ? That depends on his degree of famihanty 
with the art of reading at sight, and with the personal 
idiosyncrasies which are his because of his inborn nature, 
because of his previous instruction in music, and because 
of his previous experience in other provinces of hfe and 
education 

In the case of playing the piano, there need be no auditory 
image at all, the finger response may be made to the visual 
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sign just as it might be made by a man stone-deaf from bu^h 
This IS hardly hkely to be the case when smgmg, instead of 
playing the piano, is m question It is stiU conceivable that 
a certain muscular set of reactions m the vocal and breathing 
organs should be made m response to the notes, without 
the intervention of an auditory image as a go-between 
but it IS much less conceivable, is indeed hardly admissible, 
as a practical proposition For we are much less conscious 
of just what we do when we smg and articulate No one, 
I imagme, has ever tried to teach a stone-deaf child to play 
the piano from notes, though it could probably be done 
with fair success But we have a lot of expenence of the 
difficulty of teaching a stone deaf child to speak , and the 
difficulties are very great indeed Moreover, the contrast 
between such a stone deaf child and one who has a trace 
of heanng left, or one who once heard, is so great as to 
leave no doubt m my mmd as to the immense importance 
of auditory imagery in controlling the voice organs, even 
though one could explain this case by the fact of hearing 
controlling the learning even without imagery In smgmg 
from notes, therefore, I beheve the notes call up an auditory 
image which assists, together with the direct action of the 
visual stimulus, m determmmg the proper vocal response 
In playing this need not be so, and m many cases does not 
seem to be so The sense of heanng checks what is bemg 
played, without any auditory image having preceded that 
playmg 

One can in the last resort only relate what one finds in 
one’s own mmd in such matters, and the reader should do 
a httle introspection at the piano In my own case (I possess 
only very moderate powers of reading at sight) I am conscious 
of a very definite image of the rhythm of a piece of new 
music, an image which sits mainly in the arm muscles, 
with vestigial taps of the foot, swaymgs of the body, and 
pattermg of the vocal mechanism (without any of these 
coming to actual expression) I am much less conscious 
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of any auditory imagery Indeed, when I just look 
at a strange score, I find it impossible to image the 
harmomes, though I could play them, and can sometimes 
feel their emotional sigmficance merely from the score 
What I do image with great visual clearness is the piano 
keyboard, and I see my hands playing If I am sittmg 
actually at the piano reading, I look, of course, a good deal 
at the keyboard and at my hands, but mostly at the score, 
finding my way about the piano by a combined imagery 
of sight and arm-position 

If I now want to play the piece from memory I cannot 
do so, even though I have played it hundreds of times with 
the music, wluch I hardly feel the need to attend to Yet 
remove it, and I must stop Nor can I, by giving much 
thought, see any image of the score good enough to replace 
the actual score If I want to learn to play by heart, I have 
to learn to start the action with the keyboard image I 
look at my hands more and dehberately I fix landmarks 
in the piece according to their keyboard position, and leave 
the flights between them to the muscle memory of my fingers 
There is a distinct strain about the process, as great as, 
though different in quahty from, the stram of first reading 

It seems clear that the attention of learners at the piano 
might with profit be directed to the question of forming 
visual images of the keyboard, and to the question of fo rmin g 
auditory images from the unplayed score, and this, I under- 
stand, 13 now done in the practice of the best teachers 
following the best methods, as that of Mrs Gurwen 

The whole question of the interconnection of these forma 
of imagery and the way m which visual, auditory, and km- 
sBsthetio percepts and images act as cues to one another, 
can be more readily followed after one has some knowledge 
of the way in wluch some of these mental activities are 
connected with certain areas of the brain And we may take 
the opportumty of making a short study of the brain’s 
topography, and some of its functions 
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Only the most elementary knowledge of the structure of 
the brain is possible without actual dissections, or at least 
study of models It is composed of neurones or nerve cells 
]U8t as are the nerves and the spinal column These neurones 
have cell bodies, mainly situated in the outer layer of the 
bram, the “ grey matter ” of the rind or cortex, and have 
also most extraordinarily comphcated interconnections 
by brush-like dendrites and by longer axone processes, which 
latter form a kmd of close-packed cable system m the 
inner part of the brain, the so-called white matter 
The change in the brain which occurs, as the ascent is 
made up the scale of mtelhgence from an animal such as a 
frog to man, is not chiefly in the mtroduction of anything 
new, but in a great increase of size of the bram m comparison 
with the rest of the body, and a great mcrease m size and 
complexity of the cerebral hemispheres m oompanson with 
the rest of the brain A very stnkmg museum exhibit 
is a companson of the skeleton of a three year old child 
with the skeleton of a monkey of the same height, where 
by far the most noticeable difference is in the size of the skull 
which encloses the bram In man the cerebral hemispheres, 
which are only a small part of the bram of a lower ammal 
such as a frog, have developed to such an extent that they 
cover up most of the rest of the biain They a re very co n- 
vo luted, hke a walnut inside its shel l, and like the widnut 
they are alm ost c ompletely divided mto_a nght and a left 
hemisphere, by a deep fissure just imdemeath the centre- 
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line of the skull, from the root of the nose straight over the 
top of the head through the crown But below this fissure, 
and forming its floor, are closely packed bands of nerves 
joining the two halves The right and left cerebral hemi- 
spheres form the most umque part of the human nervous 
system, and it is here that the nervous phenomena take 
place which always accompany thought Injury to the 
cerebral hemispheres invariably is accompamed by some 
mental deficiency or other But many forms of mental 
deficiency or aberration can and do exist without any 
detectable trouble in the cerebral hemispheres, though we 
beheve, many of us, that this is only because we are not able 
to see and interpret the finer structure of the hemispheres 
We know more about the mind than we do about the brain 
but what we know about the brain is more definite, and 
scientists are more m agreement about it than they are 
about the mind The innumerable fissures or clefts between 
the convolutions of the cerebral hemispheres form a pattern 
which IS much the same in all brams, and yet is individuahstio 
in each brain, as our faces are similar yet different, or as 
maps of England drawn by hand might all show the same 
rivers, which yet would have differences in form Experts 
know all these fissures , we must content ourselves with 
knowing the approximate positions of the fissu re of Svlviua . 
the fi ssu re o f Roland, and the Paneto occ ipital fissu re, which 
mark the boundaries between the four lobes into which it 
IS usual to divide each hemisphere, viz the Frontal, the 
Temporal, the Parietal, and the Occipital Imagine a man 
wearmg one of those hstenmg m headphones used with radio 
sets, where a band of metal joining the two ear-pieces runs 
over the top of the head Then the two (right and left) 
Frontal lobes are approximately the part of the brain in front 
of this band of metal and behind the forehead The fissure 
of Roland is approximately underneath the metal band, 
and separates the Frontal lobe from the Parietal lobe 
behind it Right at the back of the skull he the Occipital 
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lobes, separated from the Panetal by the Paiieto-occipital 
fissures 

The Sylvian fissure on each side runs roughly parallel 
with the legs of a pair of spectacles, but about an inch higher, 
and rising as it goes backward Below the Sylvian fissures 
he the Tempoial lobes, behind the temples or flat portions 
on either side of the head above the cheekbones 
From tw g^ clas se s o f experiments we gam Imowledge of 
the particular functions of certain parts of the hemispheres 
When post-imrt em examinations of the bram are__posBiWe, C\) 
in the case of vanous forma of derangement (such as paralysis 
of certain limbs, defects of speech, and the hke) it can be 
ascertained in what part of the hemispheres injunes are 
present And from expe rimen ts on monk eys and dogs, m Lt i > 
which the brain of the hvmg ammal is exposed and given 
a mild electric stimulation m vanous regions, we can plot 
those parts of the hemisphere whose stimulation results in 
the movements of different parts of the body From expen- 
ments of this second kind, it is known that such eleotno 
stimulation of the convolution just in front of the fissure of 
Roland results in movements of different sorts, and this part 
of the cortex, known topographically as the precentral 
gyrus, IS therefore called the motor region Generally 
speakmg, the upper parts (nearer the top of the head) cause, 
when stimulated, movements of the lower hmbs , and as we 
pass down the area, the muscles affected are higher up in the 
body Near the point where the fissure of Roland approaches 
the fissure of Sylvius there are centres which have a connec- 
tion with, and appear to control, the hands and fingers, and 
the vocal organs These two centres are not far apart ^ 

These facts are confirmed by theposf mortem exammations 
Where a “ stroke ” paralyses an arm, or a leg, then a clot 
of blood or other injury is found m the correspondmg part of 

' The r^onee from any one cortical point, however, is not entirely 
constant (Ilead, Brain, 1923 xlvi) It depends on the character of the 
events by which it has been preceded 
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the motor region If the paralysis is confined to one side of 
the body, then the brain injury is found in the hemisphere 
of the opposite side , for all connections between bedy and 
brain cross over somewhere or other, either m the brain or 
at some level of the spmal column A paralysis of the 
right hand, therefore, means probably a lesion or mjury in 
the left hemisphere 

The vocal organs are centrally situate d in bodies, not 
hke the limbs one on each side, and they have nerve '^.onneo- 
tions withTioEH'Eemispieres But as a resuIToFexpenh 
ments and observations "similar to the above it has been 
found that mvanably there is a speciahzation of duties 
Both hemispheres control the vocal organs (tongue, throat, 
etc ) mTso far "as it'is'inefefy a question of making noises, 
executing swallotvmg movements, and similar crude motions 
But w ^en it comes t o lang uage and speech , one side of the 
brai n does a ll the ^g^her work,^ usually (indeed I beheve 
invanably) the same side as is in control of the more “ dex- 
\ terous ” hand that is to say, the left side of the b rain in 
Uhe case of ng ht handed workers, and the nght side in the 
case of those who are more skilled with their left hands 

Stimulation of other parts of the bram does not result m 
any muscular responses But we know that certain other 
regions are mtimately connected with the senses, and they 
are therefore called sensonal regions For example, a part 
of the Occipital lobe, near the back of the skull, is thus asso- 
ciated with vision, and a lesion here can cause blmdness, 
though the eyes be perfect 

There is a disease to which sheep are subject which illus- 
trates this Sheep suffermg from it become partially bhnd, 
and walk m circular or curved paths in consequence Now 
the orossmg over of nerves from the brain to the body is 
rather peouhar m the case of the eyes It is not that the 
left retina is connected with the nght brain, and the nght 
retina with the left But the right hand halves are connected 
With the nght bram, and the left-hand halves with the 
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left brain An injury to the proper region of the nght brain 
will therefore cut off the nght-hand half of each retina , 
and (a» rays of hght cross in passing through the lens of 
the eye) this means that the left half of the field of vision 
IS darkened 

The brain injury is due to a polyp which grows between 
the sheep’s skull and his brain and by pressing on the latter 
keeps away the blood supply An old Northumbrian farmer 
whom I knew was accustomed to operate on the sheep (and 
no doubt the operation is well known among farmers) by 
bormg mto the skuU at a place chosen partly by observing 
the sheep’s manner of walking, partly by feehng the skull 
with the thumbs , whereupon the polyp protruded and was 
withdrawn, and the wound closed with a tarred bandage 

The auditory region is lu st bel ow th e Sylvian fissure .- 
The regions similarly connected with taste, smell, etc , are 
on the inner surface between the two hemispheres Runnmg 
along the front border of the panetal lobe, and just across 
the nver, as it were — that is, across the fissure of Roland — 
from the motor region, is a region which is necessary to the 
sense of touch over the surface of the body and perhaps to 
the other skin senses , for injuries here result m loss of sensa- 
tion somewhere on the body This and. the motor region 
run approximately across the top of the head, and down 
towards the ears under the headpiece of a radio set when 
one IS “ hstemng-in,” separated from one another by the 
Rolandic fissure 

The other areas of the cortex^ though they are not, hke 
those described, mtimately connected with groups of muscles 
or with sense organs, are nevertheless highly important. 
Called sometimes the silent areas, or association areas, they 
are essential m even the simplest perception, for we have 
reason to think that mere excitation of, say, the visual region, 
would give only a meamngless sensation mstead of an 
understood and sigmficant percept The words percept and 
perception have not been used or defined in this book 
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previously, but their meaning can be sufficiently grasped 
when it IS said that looking at an orange and knoiving what 
it IS constitutes perception, whereas just seeing a patch of 
yellowish-red colour is not perception, is mere sensation 
An adult, or even a child, hardly ever has mere sensations 
he not only heats a certain sound but perceives a motor-horn 
(the words perceive, percept, and perception being used 
techmcally for all the senses, not only for sight) The 
percept may be erroneous, the sensations may call up the 
wrong percept, as when we are deceived by a painting, or 
by a figure in a lookmg glass, or think the sails of a windmill 
are revolving the wrong way And even when we do not 
recognize a sensation situation, our condition is seldom one 
of complete bewilderment, but rather of rapid osciUatioii 
between attempted percepts which do not quite fit This 
crude account must suffice for explanation of the difference 
between sensation and perception and to return to our 
brain-regions, there is some reason for saying that the 
regions we have labelled as visual or as auditory are concerned 
with the mere sensations as such, whereas the translation 
into perception reqmres the co operation of large parts of 
the “ silent ” areas 

Part of the evidence tvhich pomts in this direction, 
evidence about wluch there is a great deal of controversy, 
and which we can only consider as onlookers, consists of the 
records of cases of aphasia and allied defects, in which a 
patient loses, for example, the understanding of spoken 
words, though he may still understand written words , or 
IS unable to speak sensibly or coherently, though he may be 
able to write what he wants to say , or a number of other 
conditions As a matter of fact, one gathers from the 
hterature that such cases are rarely or never limited to one 
particular defect as is suggested above, but are nearly always 
more complex, and show different symptoms at different 
stages of the disease In my own small experience of aphasia 
patients, os a lay visitor to a local hospital, that has cer- 
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tainly been the case But approximations to difiEerent 
types appear, nevertheless, to exist They are exphoable 
on the»following lines 

Suppose, for instance, that the auditory region were, 
through some brain lesion, cut off to a considerable extent I 
from the rest of the cortex Then, although the sensations 
produced by spoken words would be heard, there would be | 
no perception of their meamng, since that mvolves the 
co-operation of large parts of the “silent ” areas Yet, 
smce the visual region is still in commmucation with these 
areas, the printed word may be comprehended If the 
communication between the visual centre and the motor 
centre which regulates speech is intact, it may even be 
that the patient may read aloud correctly These cases 
have in the past been usually classed as cases of (1) motor 
aphasia, or mabihty to speak , (2) word deafness, or mabdity 
to understand spoken language , (3) word blindness, or 
mabihty to understand printed or written language , and 
(4) agraphia, or inabdity to wnte , though, as we shall 
presently see, there is every reason to think that these con- 
ditions are seldom found as distmct from one another as 
these names would suggest As Broca first, in a famous 
paper pubhshed in 1861, was able to show, m motor aphasia 
there is a lesion of the convolution adjomjng the motor 
region If this motor region itself is injured, there is partial 
actual paralysis of the vocal organs But the corresponding 
region on the other side of the head can control the grosser 
movements of tongue, etc The foUowmg case is quoted 
by Sir James Purves Stewart ^ 

Case 1 W M , aged 66 “ He suddenly became speechless 
and his face became asymmetrical His intelhgence was 
unimpaired He was able to understand and execute all 
sorts of verbal commands, to put out his tongue, to place 
his hand on any part of his face or head, to move the nght 
or left thumb by bending it half way or straaghtemng it out, 
1 Brain, 1920 xlm, 424-6 
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as requested But he was unable to utter any word whatever ” 
“At the autopsy the brain, after hardening, showed a 
small area in the lowei third of the left precentral gyrus, 
in which there was a daik marbled appearance, due to 
embohc blocking of a small cortical arteriole ” If Broca’s 
convolution alone is injmed, the vocal organs can still 
be used for making sounds, but not for making words 
It was Wermcke who found the position of lesions, in 
the case of word deafness, to be near, but not in, the ^ditory 
centre And similarly lesions winch are closely related to 
the hand centre or to the visual centre, but do not actually 
encroach on those centres, can cause inabihty to write or to 
read, though the hand is not paralysed nor the eyes bhnded 
Actual reports of chnical cases are the best illustration 
and they wiU show how confused, compared with this 
classification, such cases really are — though no doubt from 
time to time fairly pure cases turn up 
On a table in front of one of Head’s patients^ lay six 
common objects The patient was able to point to any 
one of these when a duphoate was shown him, or was placed 
(out of sight) m his hand He could still hesitatingly do 
so if the object was named by the examiner, or if its name 
was shown him in prmt When asked to name an object 
mdicated, however, he was not always successful True, 
he always gave the correct name for the penny, and he 
did pretty weU with the kmfe, though he wrote “ pamn “ 
and “Kerrert,” and other wrong forms When the ley 
was pointed to, he on one occasion said, “ That’s mer, may,’’ 
and on two other trials he took his keys out of his pocket, 
saymg “ Mat, latch ’’ and “ No, I cannot tell you that ’’ 
Nor could he wnte the word Presumably, under the old 
nomenclature, he would have been desciibed as a case of 
motor aphasia and agraphia but his inabihty to use words 
(spoken or written) was only partial Moreover, though he 
could pomt to the object named or pnnted, he did so m a 
‘ Brmn, 1920, xliu, 96 
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hovenng and hesitating way, and said, “ I can’t remember 
what they are unless I think If it wasn’t here on the table 
I couldn’t ten you ” 

Influenced by a number of cases in which this mixture of 
the symptoms occurs, Head has asserted that “disorders 
m the use of language, due to a (left) unilateral lesion of the 
bram, cannot be classified under the categones of speakmg, 
reading, and writmg,’’ and that they are “ not due,” or need 
not be due, “to destruction of images” “The patient 
succeeds in readmg or wntmg under certam conditions 
although he fails completely if the task is presented to him 
m a different manner ” The function which is disturbed 
by such lesions he calls “ symbohc thinkmg and expression,” 
while admitting that “every manifestation of this aspect 
of psychical activity is not of necessity disturbed in 
any one case ” “ The more acute and severe the lesion, the 
graver and more extensive will be the disorder it produces ” 
“At first the whole of symbohc thinking and expiession may 
be rendered impossible, but gradually certain forms return, 
whilst the recovery of others may be indefimtely retarded 
When a man has received a severe injury to his foot, at 
first he may not be able to walk at aU , but after a while 
he IS found to be walkmg m a pecuhar manner accordmg to 
whether the wound affects his toe or his heel The gait ho 
assumes is not an elementary component of his normal 
method of walkmg , it is due to the fact that he cannot 
place some one part of his foot on the ground Provided 
we bear these pnnciples stnctly m mmd, we are justified 
in recogmzing the existence of vanous forma of aphasia ” ^ 

Head has suggested, m place of the older terms such as 
agraphia, alexia, etc (which he rejects because they suggest 
special centres for writing, reading, etc ) the terms verbal, 
syntactical, nommal, and semantic disorders of symbohc 
formulation and expression The verbal form is seen in 
a patient who cannot readily pronoimce his words, though 
1 Hanry Head, Brain, 1920, paaaim, 
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he uses them correctly if he can, or uses their misformed 
representatives correctly The injury here hes mainly 
■within or beneath the central convolutions bordering the 
Rolandio fissure ^ The syntactical patient talks jargon 
He hurnes on in the hope of something being understood 
He can understand -what he reads pro-vided he does not 
attempt to formulate it in words The lesion here is in the 
temporal lobe Lesions m the panetal lobe seem to lead 
either to the nominal or to the semantic form of interference 
■with symboho formulation and expression, the lesion tending 
to be somewhat farther back in the case of nominal aphasia 
In semantic aphasia the patient may to casual observation 
appear to be normal but he has difficulty m foUo^wing or 
retaimng the general drift of an argument In nominal 
aphasia his difficulty is in naming, and he often talks round 
some idea which he is unable to name 
“ The processes which underhe the act of speech,” says 
Head, *' run through the nervous system hke a praine fire 
from bush to bush , remove all inflammable matenal at 
any one pomt and the fire stops So, when a break occurs 
m the functional chain, orderly speech becomes impossible, 
because the basic physiological processes which subserve 
it have been disturbed The site of such a breach of 
contmmty is not a ‘ centre for speech,’ but solely a place 
where it can be mterrupted or changed ” 

* Bram, 1923, pasa%m 
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THE A8CENT FROM INSTINCT TO INTELLIGENCE 

( b ) The Use oe Wobbs in Thotjght 
Cases of aphasia such as those noted m the last chapter 
bnng forcibly before one’s mind t he question of the inde - 
pe ndence, or the interdepen dence, of languag e an d thought 
Opimons on this question Fave covered a very wide range, 
from Max Muller’s blunt assertion that speech is thought 
an d thought is speech, to Sir^]^ncis_Galton’s equally 
defimte statement, in a letter to Max Muller, tliat_hj 
thought absolutely^ without tbe use of any rpen t al.word s 
Words can come before t he nu nd in several differgit 
forms They may be sfen, or h6B rd, or i n-w^ r dlv spoken 
If the reader will close his eyes and enter upon some tram 
of thought, such as, say, what the consequences of free rail- 
way travel would be m a nation, he will be conscious (m 
addition to a lot of concrete imagery of railway stations, hoh 
day resorts, express trains, and the like) of words ansmg in hi s 
mind^n the-c ase certainly o f a majonty of th ose who try 
th is expen ment Things he himself could do, or ways in 
which business would be facihtated, will at least in frag 
mentary ways be expressed in words The thought “ What 
a tremendous increase in the traffic there would be ” is, m 
my case, composed of a jumbled vision of crowds and a 
porter stooping, a sight of the word *' whew ! ” combmed 
with a puckering of unieal hps to whistle, an actual raising 
of my eyebrows, and the words “ tremendous i ncrease 
in traffic, anyway ” m inner sp eech, as to which I can never 
qmte determine whether I hear or speak more plamly — 
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but I do not see more than “ tr ” and “ inor,” i e one or 
two beginmngs of words 

But as soon as it becomes necessary really to dpve the 
argument through and to deterrmne ]ust what one thinks 
about the problem, o ne finds himself (in the majority of 
cases, as I beheve) puttmg it more defimtely into words, 
even saymg woids and sentences aloud, and piitlm^ them 
down in notes Whatever one may beheve abiJuF't'Ee 
“ growi ng poi nt of th ought, there can be httl^ doubt 
about t^ tenden cy to tur n ^e thou ght mto w ords' as so on 
as possible T he words form defimte foci for thoughts which 
would otherwise be vague They are almost essential for 
oommunioatmg oiu: thoughts to others, and mighty con- 
vement for commumcatmg our thoughts to our own selves, 
e g for use in a long tram of reasoning They appear to be 
the more necessary, the more abstract the thought “ We 
do not progress far with our thoughts,” says H G Wells 
in Mankind in the Making, “ unless we throw them out into 
o b^ieotive existence by means of words, diagrams, models, 
tQalessap Even if ’we'dd~not^taIk'^t6" others we must, 
silently of vocally or visibly, talk to ourselves at least to 
get on To acquire the mea ns of intercourse is to learn to 
th ink, s o far_as.leat3Wng ^o§s in^the matter ” 

And m his Men like Oods the same wnter puts this truth 
m a still more striking way For the inhabitants of that 
Utopian land into which a group of terrestnals had mvolun- 
tanly penetrated as a result of an experiment in the rotation 
of matter m the fourth dimension, had given up the use of 
speech and used among themselves only direct oommumca- 
tion of thought (except m moments of emotion and when 
sssthekc considerations mtervened) Now the interestmg 
thmg IS that the terrestnals heard these thought-projecting 
Utopians speaking — and each hearer heard his own language, 
French or Enghsh or the chauffeur’s cockney slang They 
were being made the recipients of thoughts, but they 
” listened m ” m terms of language Moreover, they each 
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and all of them found silent patches m the speeches, when 
they could not understand .How man y teachers reahze 
thatthej/^ughts they send out pan only be “ hstened m ” 
to by them pupils m terms of the pupils’ own vocabulary and 
phrasmg And how good if they seemed to be sdent when 
they were abstruse 

Various ways (in addition to the observation of aphasics) 
suggest themselves for the study of the use of words in 
thinlong There is mt^ped^n, final as regards an mdi - 
vid ual’s own though t, but not to be made the excuse for 
generalizations mcluding all others Th e study o f ho w word s 
anse m childr en, an d th e history, as far as it can be_deduced, 
of hhwj^rd ^n,nR B m the racei,.givea another hne of approaph 
A third IS the investigation of the relationship actually 
found between vocabulary and mtelhgrace, especially the 
mdividual differences m this 'resect And another is to 
examine the practice of^succeMful teachers and successful 
teaching methods and see how words and thought are related 
to one another m good teaching 

Now in teaching there can be no doubt that often for 
long penods the mis take has been mad e_i?f.suppoBmg tljat, 
possession of words i mphed the und ers tanding of the ) 
thought In such times education has become entirely 
verbal, memory of rules, defimtions, and generalizations, 
has been mistaken for the power to apply them, and fluency 
for lucidity and truth So often has the reform “ teach 
t hmgs, not word s,” been needed m our schools, that it is 
certain that teachers must ever be on their guard against 
teachmg mere wor^, and that, whether or no thought requires\ 
words, w ords do not always require thought s 

Not only in the schools, but m outside hfe, we find this 
same danger Growing up, as we do, mto a society speaking 
our mother tongue and daily using thousands of phrases 
and catchwords which imply judgments, we are very hable 
to aoqmre the phrases and the catchwords without any real 
consideration of the judgments involved So we become 
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Englishmen or Fienchmen, Turks or Prussians , so we become 
little Liberals and little Conservatives And perhaps this 
IS mevitable, and to some extent even advantageoijs There 
IS not time foi each individual to begin afresh and rejudge 
all the questions of humanity, any more than there is time 
for each mdividual to reinvent all the material apphances 
which belong to our twentieth-century civihzation Nor 
could most of us be capable of either the one or the other 
feat even with our adult intelhgence, let alone the impossi- 
bihty of keeping the mind fallow till childhood and youth 
were past But a great measure of elasticity, of readiness 
to reconsider even the most tightly closed question, should 
be retained by the scholars of every really great teacher 
It IS Dr F H B.o,ywa,vd,inYiishook Spiritual Bases of Becon- 
strucUon, who demands that the right of entry to schools 
should be given to every warring seot and creed, whether 
rehgious, hterary, scientific, or pohtical The golden mean 
must he somewhere between this extreme and that other 
which appealed so strongly to Stephen Girard, manner and 
merchant, and benefactor of the city of Philadelphia, who 
in his will said, “ As there is such a multitude of sects, and 
such a diversity of opimon amongst them, I desire to 
keep the tender minds of the orphans, who are to denve 
advantage from this bequest, free from the excitements 
which clashing doctrmes and sectarian controversy are apt; 
to produce ” 

But this IS a digiession It arose from the consideration 
that the doctrines, and even the language into which we grow 
up, hmit our free dom of t hought, and de ceive us as to our 
abihty to think , for which reason the teacher must ever be 
suspicious of a merely verbal knowledge and must see that 
t he thing s behind the wor ds are g rasped, manipulated , 
I MtTuu^ratooS ITEE^ISlaithf uUy don e, he will find th at 
I w ords are not like ly to be lacking V&rbaque previsam rem 
i%on inmia sequentur, as Montaigne quotes And Flono 
translates “ W hen matter we foreknow, words voluntaiy 
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flow ” Ye<L he must not fall into the_ opposite error^ of 
alw^s avoiding abstract and techmcal terms, and contmually 
talking do-vra to the pupils To a number of relationships, 
whether m sciences or m the humamties, their attention 
will never be drawn unless by heanng the relationship named 
Virtues which have no name among a people are apt to die 
out Mathematical functions which have no name escape 
notice It IS bad to have the name without understanding 
the fact, but difficult to understand or even notice the fact 
without the name And so t he golden rule is to teach rea l 
thmgs and real relat ionship s, but to talk natnrally aljmit 
them , so that vocabulary a dvanc es e qually with tr ue 
k nowledge , not usurping its place, but not lagging in 
the rear 

Children do differ enormously m vocabulary, and their 
vocabulary grows at a rate which is always underestimated 
by those who have never made an effo>i; to measure it quan- 
titatively A child has a number of different vocabulanes, 
of which the widest is the number of words which he under- 
stands when he hears them This vocabulary has no defimte 
margm, but shades off through words which are fairly well 
comprehended to words which are only hazily appreciated, 
and then only m oertam phrases or contexts ,^word is not 
o ne day unknow n and the next dav u nderstood. but .xather 
it npens to matunty m the min d 

Enclosed within this vocabulary is that lesser treasury of 
words which the child himself actually uses — ^it is probably 
a proper aim for the teacher of Enghsh to endeavour to make 
these two realms more nearly comcident m size And there 
are other possible dehmitations , as the words which the 
pupil can spell, or will use m a wntten composition 

Voca bulary h as been repeatedly used as a t est of intelh- 
genpg, bot h size of vocabu lary an4 quahty^^wSSlilndin^ly 
it plays an important pa^ m other tests Methods of 
measuring vocabulary are of mterest in themselves, as an 
example of the difficulty attendmg upon quantitative expen- 
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ment in child psychology With very hbtle children the 
actual spoken vocabulary can be set down m fuU, as 

Age eleven months 
Words used recogmzably — 

Sthere = it is there 

Thersth = there it is 

Esh = yes 

Dad d6 = daddy 

Mammam = mammie , 

My = my, only m phrase “ my mammam ” 

Boowoo = bow wow 

also several words which we cannot yet mterpret with oertamty 

With older children this is not possible But it is interesting 
and useful to note specimens of their talk from time to time 
And it IS possible to put down every word used over a given 
period, perhaps a number of days, as Drever did, in the case 
of his children, or a single day or a period of a few hours 
H , whose vocabulary at 1 1 months is given above, was 
thus “reported” oontmuously for two hours when aged 
3 years 1 J months, and used in those two hours 486 different 
words Four days later, m another two hours, he used 162 
additional different words, making 637 m all (plus two 
foreign phrases, viz paa encore, and, at the end of a tune 
which till then had been hummed without words the 
fragment — Reiter, und brak aie ap) These words fall into 
parts of speech in the followmg proportions, Drever’s two 
children of similar age being also shown on page 117 
It IS a good exercise for anyone interested m children to 
make such snapshots of their speech and preserve them 
T he correlati on with deve lopin g thou ght, an d mteUigeno e 
Wi ll be emph atic With still older children the manner of 
measuring vocabulary by sampling is of interest as an 
example of the modern tendency to standardize and objectify 
such estimates It is clearly impossible to test a child’s 
knowledge of all the words m the language or, for that 
matter, all the words m a given dictionary, which even if 
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small may contam twenty or forty thousand So a sample 
of the dictionary is taken at random, the easiest way being 
to take the first, or last, word on every tenth, or hundredth 
page, according to the size of sample wanted Suppose 
100 words are obtained in this random way and that the child 
18 foimd to understand 32 of them, we may then assume that 
as far as we can tell, he will understand about 32 per cent 
of the whole dictionary , and we could test this by tr 3 ung 
other raadom samples of 100 
The best-known such random sample of the language is 
that of 100 words used by Terman m his revision of the 



H aged 

Dtever s Children aged 


4 Yeats 

61 Months 

8 Yeats 

7 Months 

Noiins 

48 76 

69 1 

64 6 

Proper names 

6 99 

3 6 

1 3 

Verbs 

20 66 

16 9 

19 6 

Adjectives 

11 67 

11 9 

12 4 

Pronouns 

2 36 

1 9 

3 4 

Adverbs 

6 21 

3 2 

4 7 

Prepositions 

3 00 

1 6 

1 9 

Conjunctions 

0 47 

0 9 

1 0 

Unclassified 

1 89 

1 0 

1 2 


Bmet tests On that hst, Ter man found tha t a child of 
ten ^ew about 30, on© of.twelve_yeaia-i0, o ne of fourteen 
60r and~an average adult. -66, while a seleotijjn of giore 
mtelhgent adults know 76 Just what is here meant by 
“ knowing ” the word will be found defined in Terman’s 
book The Measurement of Intelligence, but nothing more than 
fair acquaintance with its general sigmficance was reqmred 
Tests dependent on quahty of vocabulary (which is almost 
certainly associated with extent) mclude, of course, the time- 
honoured essay, so difl&cult to mark consistently , but also 
more definite tests, such as asking the difference between 
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poverty and mise^, or for a defimtion of chanty, the attempt 
here^mg to get at an. index of the wealth of abstract ideas 
possessed, on the assumption that possession of the idea is 
unli kely without possession of the word These, and many 
other testa which depend more or less upon vocabulary, 
have been found to place children m an order of mteUigenoe 
closely s imil ar to that based on the considered opinion of 
teachers well acquainted with them 

It may be retorted that this merely means that we all, 
and especially teachers, tend to be too much influenced by 
verbal signs of intelhgence and too httle impressed by 
intelligence which finds its outlet m other forms, as m makmg 
things There is undoubted truth in this But th ere ig 
evide noe th at §Qin§L. correlation between - ■ vocabulary and 
m teUigenoe r emains even after aUowance has b een made 
for t^s bias There exist tests which depend only very 
shghtly upon language, such as, for example, the Pintner- 
Patterson tests, in which children fit together simple jigsaw 
puzzles, place squares, stars, and triangles into appropriate 
holes, tap cubes in given sequence, and so on These testa 
show a correlation with tests mvolvmg vocabulary In 
particular, deaf and dumb children, whose vocabulary in 
early years is extremely hunted, do not do so well m these 
non-language tests as speaking children (though of course 
there is here, as in all comparisons of classes, tremendous 
overlapping, and many dumb children rise supenor to the 
average speakmg child) It seems to many who have made 
a study of them that such handicapped children, whatever 
inner potentiahties may be, do actually show a retardation, 
on the average, m the rate of growth of their intelhgence, 
due to lack of vocabulary and to consequent lack of guidance 
and assistance ni the formation of abstract ideas 
The great advantage of a word over a sign or gesture is 
its power of droppmg away from itself aU traces of particular 
items, a nd becoming a-avam hol for a whole class This 
can happen to a gesture m a sign language, but not to the 
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same extent as it happens to a word It is easy (I have 
read somewhere^) to imitate by signs making bread, or 
making hay, or making a hut for Wendy, as children do m 
their games, but not easy to convey by a sign the idea of 
3ust makmg — ^makmg anything — ^the generahzed idea of 
makmg R.No doubt the sign language would have developed 
such abstract signs had it been possible for man to progress 
with only that method of commumcation Indeed, some 
such signs exist among deaf mutes, as the hand placed on 
the breast with fingers outstretched meanmg “ I want ” 
But to have developed far in such a direction would have 
meant employing aU the muscles of the hands and arms, 
at any rate, in commumoatmg with others, so that action 
of any sort (as fighting or huntmg) would have been for the 
time mterrupted , where as speech can go on while the body 
muscles are m ac tion , and in the daik or when out o f sigh t 
W® can convey ou r thoughts to other s within earshot 
This pri’TO-ftr of a, ■ro'nrd t,r> drop it. s_particu l ar associations 
c omes graduaUv m childhood, from heanng the word used in 
such varying particular circumstances All the irrelevant 
concomitants thereby tend to fall away, and the child’s 
attention is directed to something common to all these 
situations by the fact of heanng the same name given to 
them So a common noun hke cat comes to mean not any 
particular ammal, but a type of animal which we would have 
difficulty in defimng, but can unerrmgly recogmze So an 
abstract word hke pity c omes to crystaUize out with a defimte 
but at first undefined meamng m the child’s mmd Tha 
proper way to ensure that the generahzed, or as we say 
the conc eptual , sig mficanc.ej3f,ajw otd.ia.j3am£d. 

I S to see that he meets it in a large number of difleren tN 
c ontexts and different circumstances Any particularized 
meanmg which might have fitted m with one case is gradually 
corrected, widened, or narrowed, as it is seen not to fit other 

* I think it IS a passage from Tylor, quoted by G F Stout m hia 
MarvwU of Peychology, p 487, which I have here paraphrased 
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cases One feels this happening to oneself with new words, 
as happened to the psychologist who thought that a “ gadget” 
was part of an aeroplane, since he first heard it need about 
a flying machine which “ had too many gadgets about it ” 
but presently came across the slang word in other connections 
and reahzed gradually its meamng as a mechamcal device of 
a permckety kind often but not always ancillary to a larger 
machine , as a self-starter, a special backsight, a patent 
cigar hghter, or a new kind of damper With children it 
must happen very frequently A httle boy aged three years 
and five months heard his parents, discussing accounts, use 
the word “ balance,” and interrupted to say “ hedgehogs 
have balances,” to which assertion he stoutly adhered, 
repudiating the suggestion that perhaps he meant quiUs 
“ Hedgehogs have balances, those things you weigh clothes 
with — spring balances In that story gran’ma told me the 
hedgehog said, ‘ I’m very sorry, I’ve just lost my balance ’ ” 
Here was a pretty confusion between three meamngs of the 
word balance and I feel fairly sure that H ’s first mterrup- 
tion was occasioned by his feehng of something wrong with 
the word, for often he used a new word wrongly, or rather, 
in an unusual way, and looked around at us to see how we 
took it One sees this tendency in children at work, as it 
were, from both ends In the above example H was 
assuming that the word, when met with, would always mean 
the weighing machme He was associating the one thing 
with all the words, whatever their context— and, indeed, 
m a higher stage we come to recogmze that there is a common 
element of balanomg two things against one another m 
all the uses of the word At the other end is the assumption 
that one word wiU do for a large number of things, the tnck 
winch children so often show of extending a particular name 
to cover a wider class, as “ daddy ” for all grown-up men 
H ’s oousm, on a walk with me one day, leaned over a 
fence agamst which I was holdmg him and called “ puss 
puss, puss ” to some sheep H extended the word “ dickies ’ 
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to mean flies and butterflies as ■well as birds, and at fifteen 
months he apphed it t(^ falling snowflakes At two years 
seven months he called the silver--wir6 network over the rose 
bowl a “ veil,” and a month later, seeing grapes either for the 
first time or after a long period, he called them “ ohemes " 
In both cases it was evident, from his tone and the context, 
that he recogmzed the differences perfectly and was using 
the words as a makeshift The case is similar to the nammg 
of new objects by savage tnbes, as “ firestick ” for musket, 
or “ birds ” for ships with outspread sails It is indeed the 
way m which all our class-names have arisen, probably 
C hildren, and people, who are ab ove a c ertam leve l of inteUi - 
ge noe fo rm classes teadily^ enough, and nanm th^ The 
assistance given by the educator is not so much need ed to 
sti mulate such ge nerahzatio n as to direct it Growth is 
as luxunant m the jungle as m the garden, but the garden 
IS tidier . and the tendency to^nerahze an(Lclaa8ify_iiLa8 
active m a^avage or a child as iiL.aL-acianlaat,_kut-th e scien - 
tist’s olassifloations are tidier .And also they are more 
fundamental The class of objects which H formed and 
called “dickies,” inoludmg birds, butterflies, and slowly 
falling snowflakes, is not a very useful class and so has not 
found general acceptance Children find their attention 
directed to those which have found acceptance, by the 
names which are commonly used Not otherwise is it with 
the young chemist learmng classes such as the “acids,” 
the “ paraffins,” etc Often a flood of hght is thrown on 
some matter by the teacher’s apparently casual extension 
of a class name to some unusual instance of the class, such 
as oalhng a tangent a chord, a straight hne a circle, water 
hydrogen oxide, the monsoons trade wmds, comets planets, 
or man an ammal 

In music teaching, the importance of naming is well 
illustrated by the mfluence of the Sofia names m tune, 
and of the patternames introduced with great advantage 
dunng the past few years m teaohmg time As regards 
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Solfa names, many teachers of music urge strongly their 
importance The pecuhanty, from a psychological pomt 
of view, about a SohEa name is that it mvests a single note 
with a background of relationships If anyone sings to 
me a smgle note to the syllable “ ah,” I hear just a single 
note , or if I fit it mto any set of relationships it is unhkely 
to be the same set as that intended by the singer But if 
he Bings a Solfa name to the note, say lah, then its place 
in a musical scale is fixed, and it has, as sung, "certam 
emotional tendencies which are the result of that position 
The name produces m me an attitude or set intended by the 
smger In part this attitude is a readiness to go on to other 
notes, as to go on to doh from te For my own part, too, 
I find that I can often remember a new and still rather 
unfamihar melody better by its Solfa names than by any 
unnamed tone-sequence, as, e g , remembermg that “ Rufty 
Tufty ” begms Doh — doh ray me This one finds m many 
other spheres of memory also If one is asked to gaze at 
a buildmg or other object and then presently, turmng one’s 
back, to describe it (as m one lesson of the Army “ Eyesight 
traimng ”) one finds it a great assistance — or at least I do 
— ^to say to oneself such points as — “ the windows have blue 
curtains, there are two ram-barrels,” etc In part this is 
because attention is thereby directed to these details 
m part it is, I thmk, because of the facihty of recall of words 
even in a subject with a good visual memory 
The advantage, which has been emphasized m this chapter, 
ansing from the way in which words drop off any particular 
attnbutes (such as blackness in a cat) and thereby are enabled 
to stand as signs for concepts (as cat or chanty, or although) 
1 8 in contradict ion to what was said in Chapter X on se^g 
P ictures in words The contradiction is, however, only 
superficial ""^TKTecommendation there made, to ^d"15^k 

E o ^he on gmal pictures in the words, is very much needed, 
yen though words 0W6 their conceptuahzing power~to~the 

pck of drop ping such pictures In most oases, speakers 
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have not o ngmaUy had aUied to their words clear-eut images 
which have gradually dropped away, but have taken the 
word too vaguely from current usage There is a far greater 
tendency for words to spread their meamng over too wide 
a field than there is any tendency for them to be restnoted 
to particular mstances Wor ds ow e part of their useMness 
to4^@-ease-mth_whioh-they hecome general counters buti 
this tendency is so strong that a check is needed (and is\ 
supphed by visual imagery) to prevent them becommg/ 
merely debased coinage 


Cli- 
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MATHEMATICAL AND OTHER SYMBOLS 

The province of thought in which, perhaps beyond all 
other, symbols have shown their power as instruments 
and tools of thought is the realm of mathematics Nowhere 
else are there such well worn paths of thought, so often 
traversed that they can be passed over without any fresh 
reasoning whatever When, for example, we solve an 
equation by some famihar formula or device, we are 
performing the equivalent of an act of reasomng, but without 
any expenditure of reasoning on our own part our available 
reasomng powers are, as it were, set free from this lower 
duty to occupy themselves with fresh fields 
This contmual use of symbols is at once the power, the 
difficulty, and the danger of mathematics The power 
IS illustrated m every piece of mathematical research 
The difficulty of mathematics arises at least in part from its 
divorce from concrete space and time and its transformation 
into a crowd of symbols And the danger is ever present 
that a student may learn to mampulate these symbols 
entirely without comprehension, so that he not only saves 
himself the trouble of reasomng now, but has never done 
the reasonmg which would have given him the right to use 
these devices, and without which he is unable to make any 
substantial advance The first and most familiar symbols 
of mathematics are our ordmary numerals 0, 1, 2, 3, and 
up to 9, together with our most taken-for-granted and yet 
most wonderful device of place value, whereby a digit placed 
to the left of another means so many bundles mstead of 
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so many units It took the oivihzed world many centunes 
to arrive at this simple conception, and there are to be 
found m books on the subject accounts of the cumbrous 
methods of multiplymg, dividmg and so on with numbers 
expressed m other forms such as the Roman XXVII for 27 
We are ordmanly hardly aware of the extent to which our 
numencal notation has come to do our arithmetical problems 
automatically for us We can place ourselves partly m the 
unsophisticated position by trymg to carry out a calculation 
in some other notation Even when the prmciple remains 
the same, and a comparatively small change is made such 
as reduomg our numerals to 0, 1, 2, 3, 4 only, and making 
the effect of a place-change five times instead of ten times, 
we feel hke fish out of water Try for example to add, on 
this understandmg, 43 to 12 The answer is 110, which 
m our present language we call thirty Yet this notation 
IS probably no harder for us than our usual notation is for 
httle children in school What has occurred is that certam 
habits of response to numbers have been firmly formed m 
us by the arithmetical drills of everyday life , the pathway 
through this mental maze has been fixed by habits to which 
these visual or auditory symbols give the startmg cue 
It IS exceedmgly important that such habits should be 
qmckly, securely, and economically formed m early school 
days, for which purpose many of our ordmary school drills 
need overhauhng, and the usual random combmations of 
numbers replaomg by combmations designed to distribute 
practice where it is most needed ^ But stiU more important 
perhaps is it to mvite older scholars occasionally to see 
why some famihar fact should be so, to see 9X7=63, for 
example, as 70 less 7, or to realize clearly just why we carry 
out each part of an operation such as multiplymg or sub- 
tractmg or flndmg the square root We cannot always 
wait to understand a procedure before learnmg and using it, 
nor can we contmuously bear m mind just what it means , 
1 Ab, e g , m the Courtas Anthmetical Practice Testa, 
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indeed, that is the economy of it all, that we need not 
But there is every advantage m doing so now and then 
When, for example, I find by the usual process the square 
root of 29 41 (as I had occasion to do an hour ago, m the 
absence of shde rules or other devices) I set the work down 
as follows 

1 20 41(5 
4 41 

The number required is evidently a httle larger than 6, 
80 I subtract 26 from 29 41, and set 6 down m the answer 
I then do the following jugglery I double the 6 and set 
it down as 10, and ask myself how many times 10 will go 
into the remamder 4 41, decide upon 4, and curiously 
enough set this 4 on to the 10 as well as on to the 6, thus 

6 29 41(6 4 

10 4 4 41 
4 16 
25 

I then write down for a new divisor 10 8, got by doubling 
6 4, and proceed as far as I require decunals, thus 

6 20 41(6 423 
26 

10 4 4 41 
4 16 
10 82 25 

2164 

10 843 0336 

082629 
001071 

Now this IS reaUy a very ecoentno procedure and one which 
has become quite automatic and meanmgless It is exceed- 
ingly refreshmg to look past the symbols at some concrete 
representation of the same facts, say a geometncal repre- 
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sentation I want tlie length of side of a square cardboard 
whose area is 29 41 inches 



A five-inch square wfil account for most of it, leavmg a strip 
along two sides as surplus What I want to know is the 
width of this strip, to add to my five inches Suppose 
I straighten the strip out so that it forms one long, narrow 
rectangle What is the area of this rectangle ? It is 4 41 
square inches 

5129 41(5 

I 4 41 = area of long rectangle. 

How long IS it ? Well, I don’t quite know, but it is twice 
five and a bit more represented by the little corner square, 
the very same bit more that I want to know, so that is why 
I double the 5 , and why I am going to add a bit to it 

5120 41(6 
10 I 4 41 


Now I have my long rectangle of area 4 41 and length 10 
decimal somethmg I find its width by dividmg 10 mto 
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4 41, and whatever its width is, I have to add it to the 
10 I try 4 and proceed thus 


The situation is now hke this 



A narrower stnp is left round my square of cardboard, 
with area 26 and length a little more than twice 6 4 I 
proceed just as before, and so on and so on The reason 
1 doifble my answer for each new dwtsor is pictwred in each 
diagram, it is to get the approximate length of the long stnp 
The reason I add my new decimal both to my divisor and to 
my answer is pictured by the little square in the corner 
In rapid calculation we have not time to see such concrete 
explanations behind all our operations In teachmg arith- 
metical operations to children, or mathematical operations 
to older students, we cannot wait tdl an operation is fully 
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understood before using it , use aids understanding But 
no one can be a good mathematician who cannot at any 
moment see behmd the habits of symbohsm which have 
short-circuited separate acts of thought, just what the 
reasons for those operations are 

An illustration from the integral and difEerential calculus 
of injQnitesimala may be given The fundamental proposition 
of the infinitesimal calculus is that if y is the differential of x 
then X is the integral of y In these words, the proposition 
may convey no meaning to many of my leaders Those 
who know that it conveys no meaning are all right but 
there may be others who have heard, seen, repeated this 
sentence long enough to have acquired a behef that it 
conveys a meanmg Many mathematical students are in 
that self-deceivmg position Especially they remember, 
or know, that if 


dx 



which IS just the same fact, set down m mathematical 
symbols mstead of m words 

True they usually are faimliar with the meaning of “ the 
dx 

differential of ai,” or with —, as bemg the slope of a curve 
dz 

Less often they are accustomed to thmk of ^ydz, “ the 
integral of y,” as being the area under a curve Hardly 
ever do they see these two ideas sufficiently clearly to realize 
almost intuitively that the projiosition with which we 
began is obvious In pictonal terms, that proposition 
states that “ if one curve rises and falls accordmg to the 
steepness of another, then this other nses and falls according 
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to the area under the first ” In a diagram (page 131) we 
have first a curve x (rising and falling m any way) Then 
we are told that a second curve y is drawn so that it is 
high where x is steep and low where x is only sloping 
gently 

At A a; IB steep, so y is high 
At B a: 18 eloping only gently, so j/ la low 
At 0 a IS steep again, so j/ is high 
At D a IS flat, so J/ IB aero 

Now the proposition whose truth we are endeavourmg to 
see, asserts that then, the area under the curve y is repre- 
sented by the height of the curve x To take a specific 
instance, it asserts that the shaded area between A and B 
m curve y is represented by the height of B above A m curve 
X Now that somethmg like this must be true can be seen 
intuitively For if curve x had gone on bemg as sUep 
as at A, then B in that curve would have been much high&r 
and curve y would have stayed at height A and the shaded 
area would have been gi eater More exactly, the height 
of B above A in curve x depends upon the average slope of * 
from A to B, and, on the other hand, the shaded area m 
curve y depends upon the average height of that curve 
between A and B and this average height m y represents 
that average slope in x ^ 

But though there is great need to guard agamst the 
meaningless mampulation of symbols m mathematics, just 
as there is to guard against the parrot-like vocalization of 
words in oidmary thmking, yet nothing would be farther 
from the tiuth than to behttle the importance of mathe- 
matical notation Agam and again in the progress of the 
physical sciences it has occurred that the invention of a 
suitable notation has enabled, has indeed caused, a leap 
forward to be made With a good notation a mediocrity 
in rea&omng may perchance accomphsh as much as would 

1 Note that if curve x had at any point come downhill, curve y would 
have gone below the * axis 
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a genius without it , but genius is needed for the creation 
of the notation The help given by the notation comes 
to pass m two chief ways by enablmg details of 8),tuations 
to be seen at a glance, and by enabhng rules of manipulation 
already famihar m another realm to be transferred to the 
new provmoe Good examples of the first pomt are the 
chemical notation, e g Hj,0 for water, or C^Ejn^gO for a 
general cla^ss of alcohols , and m mathematics, the second 
pomt 18 illustrated, for example, by the supenority of the 
notation, m the “ Rule of Three,” of 

3 ^ 

4 “ 12 

over 

3 1 9 12 

For by the employment of the former notation we are 
enabled at once to use all our knowledge about fractions 
Instead of leammg a new rule, that the “product of the 
inner numbers equals the product of the outer numbers ” 
(4 X 9 = 3 X 12), we treat the whole by our former 
knowledge of simple equations On a large scale this 
process is seen all over the realm of mathematical physios 
Gettmg the equations of some new phenomenon into a form 
where the known mathematics of wave motion m water (say) 
can be apphed, is a famihar task Just as words represent 
concepts, represent general ideas divested of irrelevant 
details, so mathematical symbols represent such general 
ideas, with the additional advantage that not only are the 
irrelevant details omitted, but the distmgmshmg details are 
mdioated m a way not usual m words, except it be m scientific 
words such as tetramethylbutane The importance of being 
able to transfer abilities acquired m one field to do useful 
servioe m another, as in these mathematical examples, is 
very great It is furthered to some extent also by ordmary 
words, especially by all the language of relationships Our 
word-makmg, both m the history of language and in every- 



MATHEMA'JCICAL AND OTHER SYMBOLS 
day slang, shows it Proverbs show it Often they are 
pointed transfers of a relationship from a concrete case to a 
more abstract case “ The early bird catches the worm ” 

“ A stitch in time saves nme ” 

The whole question of “ transfer ” in its technical sense 
IS one which has greatly exercised the psychological and 
educational world This narrower question is whether 
exercismg one function (as praotismg Latm composition) 
will cause, by “ transfer,” an improvement in another 
function (such as pleading as a lawyer, or praotismg as a 
physician) The discussion of this problem reqmres a special 
chapter wherein to follow the somewhat paradoxical results 
of expenment m this field , 
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THE TRANSFER OF TRAINING 

The problem of the transfer of training has three or four 
different aspects requiring separate consideration There 
13 first the entanglement with faculty psychology, accord- 
ing to which, if the memory or the reason or the imagma- 
tion are exercised they are strengthened, and therefore of 
course can act with greater efficiency in any situation 
Closely connected with this is the argument invented by 
teachers of subjects which have lost with changmg con- 
ditions of life their once obvious utilitarian value, claiming 
for them a “ disoiphnary ” effect, improving faculties in the 
mmd Then there are the views of the laboratory experi- 
menter whose researches show hardly any transfer of 
training acquired m one field to any other field of experi- 
menters in schools, who find more transfer though still not 
much of teachers and employers, who think they observe 
a great deal of transfer And, lastly, there is the paradox 
that a widely accepted definition of intelligence calls it the 
power of meeting new situations, of recogmzmg m novel 
situations sufficiently familiar points to enable reactions 
learned elsewhere to be transferred to the new situation 
F aculty ps ychology, undei whose wmgs those who 
beheve m free transfer of traimng feel most at home, is 
almost entirely rejected to-day by competent psychologists, 
■^^fsand for t wo main reasons In the fi rst nlaoe , it separated 
■^the mmd mto watertight compartments labelled “the 
reason,” “ the imagination,” “ memory,” “ observation,” 
and so on, m a way which seems at variance with the 
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obvious unity of the mmd, and at variance, less obviously, 
with the known facts about the brain, which is so closely 
associated with the mind And, m the se cond place , it 
created entities which were called by the names of these 
faculties, it almost joysonifle d th em, and led thus to 
faUaoious arguments such as “ Jones remembered the 
points of that lecture remarkably weU, he must have an 
excellent memory — he would be a keen competitor m my 
]ob, whpre I need to remember so many facts about my 
customers, their names and busmess connections and so 
on ” Such an argument begs the “ transfer ” question 
And in less crude and less noticeable forms such arguments 
are being used daily by all of us, often to our later con- 
fusion The school subject which has usually been cited 
by those who attack “ formal training ” as a reason for the 
existence of any portion of the curriculum is Latin I 
do not know that the Latm teachers would agree , but 
according to those who want Latm out of the schools, or 
dethroned from a place of sovereignty, its teachers claim 
that through their teachmg of that language, and through 
a study of the classical hterature, their pupils gam a mental 
power which enables them to do almost anythmg well m 
after years , do anything well, that is, to an extent pro- 
portional to their success m absorbmg the Latm teachmg 
of their school period 

I fancy that the Latmists would not put it qmte that 
way, but would lay at least some stress on — ^not the trammg 
of the intelhgence, but the amassmg of knowledge of human 
kind and its fundamental passions, and the aoquirmg of 
a vocabulary m terms of which to think and speak Be 
that as it may, to their tnumphant production of many 
successful and great men who were teamed m the classics, 
their opponents counter with the retort that these men are 
the result of selection, not of trammg They usually come 
from the already successful class who could send their boys 
to a Pubho School Or if not from this class, they were 
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still more directly selected individually and m their own 
persons by some Scholarship Eiammation, and by some 
diaoernmg headraastei who saw them as clever enpugh to 
be put m for such an exammation The Latm course was 
a stiff one, and those who did well in it almost invariably 
showed ability in various walks of hfe later — but not 
because of the Latin Rather, because of their own innate 
intellect, which had enabled them to shine both here and 
there, both in Latin class and m Parliament Apcording 
to this view, indeed, the Latin course is a prolonged intelh- 
gence test discovermg intelligence of a high order, not 
making it And could it have been discovered otherwise 
and in shorter time (as may perhaps be done some day by 
“ Intelhgence Tests ”), the time spent on Latin might 
better have been given to some more directly useful framing, 
closei m its nature to the work to be done m later life 

This argument leaves out of count, of course, the claims 
of Latin to mclusion foi other reasons, such as giving 
training for leisure rather than for work It is du’eoted 
only at the claim that Latin “ strengthens the intellect ” 

But it IS time that we turned to experiments designed 
specifically to test whether framing does really transfer 
In their earher forms, some twenty-five years ago, such 
researches contamed numerous experimental errors, but 
many of these have been coirected, and the form which 
such an experiment m more recent years has usually taken 
IB somewhat like this 

Two groups of persons (usually school children) are 
chosen, one of which is presently to be subjected to mtensive 
training in a definite material (say memorizmg lists of 
nonsense syllables — a definitely useless procedure, but one 
presumably traimng “ the memory,” if such an entity 
exists) , while the other, called the “ control group,” is 
not to have any such traimng Let us suppose that we 
wish to ascertain whether learmng such lists of nonsense 
syllables will cause an improvement in the power to learn 
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useful passages of prose, or to learn historical dates, or 
what not 

The two groups — the " control group ” and the group to 
be trained — are chosen so as to match each other very 
carefuUy To each member of the one group there corre- 
sponds a member of the other group who has the same 
qualities as far as they are relevant , for example, is of the 
same or closely similar age, same sex, same race, same 
school t’sauung, same intelligence, same present abihty in 
memorizmg prose, and so on To obtain two such groups 
a larger number of subjects has to be examined, inteUigence 
tests have to be administered, prelimmary memory tests 
given 

Usually or most accurately, moreover, it is further 
desirable to have yet other gioups, and for this reason 
The object is to see how much the groups improve in 
learmng nonsense syllables and in learnmg prose For 
this purpose a piece of prose has to be learned m the pre- 
limmary test and another piece in the final test Now, 
it IS impossible to ensure that these two tests are of exactly 
equal difficulty and therefore any change m score may 
be due to the second test bemg easier, or harder, than the 
first one If, however, the whole experiment as described 
above is duphcated, and m this duphcate experiment the 
two tests are given in reverse order, the former prebminary 
test bemg here the final test and vice versa, then on the 
average of the two experiments the errors we have been 
considering will be cancelled 

To sum up, then, we want four groups of subjects, A, B 
0, and r>, which groups have to be as exactly matched as 
possible, m the sense that to any member of group A there 
correspond members of B, C, and D who are at the begm- 
mng of the expenment equally able in the things to be 
tested, and have other quahties as ahke as possible A 
and B are given certain preliminary tests in memory and 
oertam final tests — C and D are given, for prelumnary testa, 
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those used as finals for A and B, and vice versa A and C 
are now given intensive practice (for a fortnight, a month, 
or even a year) in learning nonsense syllables, while B and 
D are given no such practice, filhng in the corresponding 
time of day with, say, a task in copying drawings Other 
wise the daily round of all four groups should be ahke 
When at the end of the experiment aU the groups are 
again tested, the following results are those commonly 
found ^ 

A and C, which have practised learning nonsense syllables, 
have naturally impioved a great deal in this activity B 
and D have usually also improved somewhat in this in spite 
of having had no practice — ^this is commonly attnbuted 
either to “growth” or to the practice effect of the first 
test itself — ^but to a very slight extent compared with 
A and 0 

The interesting question, however, is whether the prac- 
tice in nonsense syllables has “ transferred ” to learmng 
prose In the test m prose, all four groups have usually 
improved, but the improvement of A and C is commonly 
a httle more than the improvement of the control groups 
B and I) Not a great deal more — ^it vanes fiom the same 
to about twice as much And certainly a great deal less 
than would have been shown had the time been directly 
apphed to practising prose learmng This last point is 
particularly well brought out when a stiU more ounmng 
arrangement of groups is used, as by Dr W G Sleight ^ 
It would be a good exercise for a reader to plan an arrange- 
ment to test this point 

There cannot be much doubt in the mind of anyone 
who has studied experiments hke that outhned above, that 
the general picture shown m them is “ very httle transfer ” , 
and that to get improvement in a certain function or in 
ceitain material it is many times more advisable to give 
trainmg in that function itself, or that material itself, 
^ Bee Snt Jwrn of Psyehology, 1911, iv, 380-457 
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rather than in anything else with the hope of obtaining 
transfer The arguments which could stdl be brought 
forward* by the behever m transfer are mainly (1) that 
these experiments are very short, lasting only a few weeks 
as a rule, and perhaps are not long enough to show results , 
(2) that dunng these weeks the special tra inin g of the 
group undergoing practice is a merely insigmficant addition 
to the training of the whole school day In practising the 
memoryifor nonsense syllables, for example, it cannot bo 
supposed that “ the memory ” of either the practice group 
or the control group is lying dormant dunng the remaimng 
23| hours of the day And (3) that the methods of work, 
and the incentives to work, are so closely controlled, and 
ever 3 rthing made so mechamcal, that the greatest factor in 
transfer is rendered nugatory — ^namely, the reoogmtion of 
general ways of working successfully 

All these pomts have somethmg of the truth in them 
They may be summed up by saying that the experiments 
are too artificial to apply to hfe In fact, an opponent 
might make a good debating pomt by saying “ If you 
beheve that there is no transfer, then you mustn’t transfer 
what you learn in these narrow experiments to an 3 rthmg 
except to other similar expenments, certainly not to normal 
school work or to hfe ” 

The answer to this is that experiments have been con- 
ducted, though as yet in only a few instances, which do 
actually approximate very closely to natural conditions 
The best of these from the point of view of extent and 
natural background is that conducted by Thorndike in 
1922-23 in the United States^ The number of children 
actmg as subjects was over eight thousand They had no 
idea they were acting as subjects The work in which they 
were practised was their actual school work The function 
which was tested with a view to detectmg transfer, was 
the power to obtain high marks in portions of the very 
^ See Journ of jSdut Payckol , Jonuar^r 1924 
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reliable mtelbgenoe test kno-wn as the Y E R (Institute of 
Educational Research, Teachers’ College, Columbia) test 
The children were given this test at the beginning and at 
the end of the school year Naturally they improved their 
scores on the second occasion as compared with the first 
The question was whether some of the school subjects had 
improved them “ intelhgence ” more than others, and the 
answer on the whole was that there was very httle differ- 
ence m this respect, stenography being pretty well as good 
as any other subject, Latin much the same as cookery, 
French, or natural history The geneial plan of the statis- 
tical investigation was to select from the 8,000 children 
two groups who were taking the same school subjects, 
except that one group took, say, Latin v here the other took, 
say, cookery Only one subject was to be different in the 
two groups (There were certam permissible departures 
from this rule which are explamed in the article ) Thus 
differences, if any, between the two groups may be sup- 
posed to be caused by the one subject which differs 

The “ fallacy of selection ” was carefully borne in mmd 
as a possible vitiation, and smtable precautions taken to 
make reasonably certain that the final results were not 
caused by this factor Indeed, it can hardly be appealed to 
as e:^laining why cookery students (say) did well m the 
matter of improvement during the year, for no one will 
be hkely to assert that they are specially selected for mteUi- 
genoe as compared with Latin students And improve- 
paent is, on the whole, positively correlated with mitial 
marks 

In this admirably conducted investigation hardly any 
loophole IB left for the cntic who assails the practice penod 
on the score of artificiality or shortness of duration It 
was the normal school year with regular ordinary school 
work On the other hand, it may perhaps be claimed by 
opponents that the test is still artificial and unlike real life 
tests and especially that it was short If the tasting 
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could have approximated as closely to real life oonditiona 
as the practice diq to real school conditions, it may be 
thought.that perhaps the Latin and mathematics traimng 
would have emerged The only way in which one can 
think readily of this bemg done is to foUow up large numbers 
of the pupils in life for a few years and see how they do 
There would then anse difiSculties enough of another sort, 
the great expense of such an investigation, the difficulty 
of obtaiuip^ quantitative and objective measures of relative 
“ success ” m hfe, the danger of losmg track not of an 
unseleoted samftle of the whole but of special classes, such 
as those who have greater wanderluat, which might well 
be correlated with mteUigence And then success is not 
due to inteUigence alone 

On the whole, the experimonters must be granted their 
claim to have shown that transfer is nothing hke as easy 
to detect as it ought to be, were it occumng on as whole- 
sale a scale as once was behoved The behef m transfer 
among teachers and others, in so far as it survives a study 
of the experiments, must rationahze itself by supposmg 
that the experiments somehow miss transfer by being too 
artificial, or by their tests being too short and not measuring 
quite the nght thing 

It IS my own behef that the speed factor m tests, while 
not the reprehensible thmg which some lay cntics would 
have us beheve, yet does lead to a possible error by 
mmimizmg the advantages derived from transfer of trauung 
By the speed factor I mean the fact that tests have to be 
performed with a time hmit at a certam place and on a 
certam occasion In some mtelhgenoe tests — as m the 
American army tests — this speed factor distinctly causes 
a hurried feelmg In these tests only so many mmutes are 
given for each page, or even so many seconds for each 
question, a device probably desirable in testmg for the 
kind of “ on-the-spottitude ” (as I have heard it called) 
needed m warfare, but not perhaps so uniquely essential 
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everywhere Not all tests have the s/eed timing m the 
same degree In Thonidike’s I E R Hests the children 
were advised when to turn the page, but allowed to 
turn back at any point or to go ahead qmcker — and 
the questions were so graded that few children could 
have done any more even if another half hour had been 
given 

Yet the fact remains that such testa only measure what 
can be done in an hour or a half-day of rathejsr pressing 
work , and it is possible that such is not much mfluenced 
by trammg, a nd yet that more dclibera+e work m ay be 
influenced What the person oT~average ability gets out 
of"a mathematical trammg, for instance, apart from the 
actual knowledge, is a habit of mmd when confronted with 
quantitative problems, a behef that an orderly settmg 
down of the problem in a suitable notation will go far 
towards solving it, a confidence that the right answer can 
be recognized as such by simple tests when it is obtamed, 
and a famiharity with abstract notions of space and time 
relationships which is greatly encouraged by the proper 
association of symbols with geometrical or physical ex- 
amples Such habits of mind appear, a pnon, to be hkely 
enough to transfer to any quantitative problem of life not 
commonly called mathematical , and to lead to greater 
power m deahug with such problems , but not immediately 
to greater speed m dealmg with them 

It IS true that expenment has an answer ready, and one 
to be considered with care It is, that whenever “ speed ” 
and “ power ” of thinkmg have been measured separately, 
a fairly large positive correlation has been found between 
them, they have been found to go, on the whole, together 
These experiments have perhaps hardly measured power by 
sufficiently difficult thmkmg, but as far as they go they 
tend m the direction noted It will be seen that the whole 
of this transfer dispute is one between wide observation 
and narrow experiment Wide observation gets something 
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winch narrow expe^ment may miss But wide observation 
IS open to many ma|fe sources of error, fallacies of material, 
and biaa of judgment And narrow experiment is ever 
widening Experiment will have the last word, but its final 
verdict may not be its present dictum 

Anyhow, certain conclusions seem forced upon the 
acceptance of the educator - Transfer of trammg appears, 
to put it cautiously, to be much less certam and of much 
narrower (sai^ead than once was believed’- Subjects of 
mstruction will not therefore be included m the curriculum 
hghtheartedly ^ the formal “ disoiplme of the mind ” 
argument Other\things bemg reasonably equal, useful 
subjects will have rhe preference On the other hand, 
“ useful ” subjects have a trick of being subjects which 
anybody can do Much as it may arouse the antagonism 
of fnends and colleagues, I feel compelled by mtellectual 
honesty to say that almost any girl can learn to cook, or 
to do school botany, -vi'hile only few girls can do mathe- 
matics or Latm I think a much stronger case for the 
inclusion of those latter subjects could be made out on the 
lines of their efficiency as selective agencies for findmg 
intelligence, than on their training powers Why not 
reverse a common argument ^ and say, smce we must give 
intelhgent tests, let us give tests which are also training the 
child in something useful m itself Such an mtelhgence 
test IS formed by a year’s course m mathematics, or Latm , 
and the material incidentally learned, though not perhaps 
so useful as cookery or stenography, is not altogether 
useless in some circumstances 

Joking apart, it is certam that if any portion of the 

’ According to one -wnter at least this has been the salvation of the 
schools After remarking on the comparative laxity, m comparison 
xvith business practice, -whit-h is shown by the schools m matters such 
as punctuality, regularity of attendance, and so on, he adds Let it 
be fuUy recognized by the teacher that only the fact that there is little 
transfer of trammg between the schoolroom and the office, factory or 
field, preven-ts his methods from proving a lifelong handicap to lus 
students in their struggle for a living " (William R Wilson in bchuol 
and Society, February 9, 1924) 
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“ discipline ” thcoiy is retained by teachers m their working 
creed — and they retain even more th/n they admit — they 
must be up and doing in every aspect of their teaching in 
order to make transfer more probable or greater m quantity 
Prom experiments of an exact nature such as Sleight’s, 
and from much more numeious and unrecorded experi- 
ments of a rough-and-ready sort which teachers are every- 
fday makmg, it seems very probable that transfer can be 
greatly aided by methods of teaching In geneyal, the rule 
appears to be that any teaclung which makes the pupil 
more canstiotis of how successful result‘-^!^are obtamed^ is 
hkely ^o aSiitTransfer 

In memorizing nonsense syllables, itf may be an improve- 
ment to say them silently and if so, to realize this and 
apply it to memorizing a prose passage may create transfer 
In playing tenms, improvement may come from keepmg 
one’s eye on the ball, and the consciousness of this may 
cause transfer to playing cricket, m spite of the different 
stroke In weighmg evidence in history, the actual con- 
sciousness of the importance of havmg all the evidence 
before one may cause transfer to weighmg evidence m 
busmess affairs or in a chemical or even a mathematical 
problem A conscious effort to make quite certam that 
one IS not lookmg at a special, mstead of a general case, 
in mathematics may transfer to geography or to biology 
A conscious appreciation of the importance of trymg a 
general law on many cases, and especially on limiting cases, 
may transfer from mathematics to politics, or from the 
science of languages to the affairs of hfe Shortly, if each 
and every subject is taught as a page or chapter of the 
umversal subject “how to thmk,” and the prmciples of 
“ how to think ” are constantly and consciously appealed 
to, transfer appears to be much more probable And what 
is true on the mtellectual side of the mmd is, I beheve, 
also true, mdeed is stiU more obviously true, on the side 
of character and effort Ideals of tidy records, clean 
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apparatus, the po\4er of industry, the importance of experi- 
mental honesty, wil transfer the more surely, the more they 
are made conscious' 

There are, however, right and wrong ways of gettmg 
such ideas consciously grasped by the mmd What is 
meant above is that they should be understood with con- 
viction, not that they should be reproduced m parrot hke 
repetition of a verbal form There comes first an uncon- 
scious enjjgloyment of certam prmciples or ideals These 
gradually ^come clearer and more defimtely outlmed 
They are recogSteed by their owner and named, and thereby 
gam tremendous\ m effectiveness and m transfer-power 
This recognition mHst, however, await the slow growth of 
the idea to be recognized The teacher cannot put the 
words mto the pupil’s mouth — or rather, unfortunatelj, he 
can do so, but if he does it too early he will give mere 
words “ Honesty is the best pohcy ” , “ Don’t ]ump to con- 
clusions m too big a hurry ”, “ Test it on a new case ” , 
these are generalizations whose spirit cannot be taught 
by givmg a form of words Pupils must earn them for 
themselves 

Really the transfer question, m the way it has been put 
up to this pomt m this chapter, is bemg presented mside 
out , and a consideration of just what this means may lead 
to a better understandmg of the whole psychological situa- 
tion I have just said that it is desirable, m order to get 
transfer, that certam ways and means of achieving success 
should become consciously recognized by the pupil These 
ways and means are highly abstract matters, such as 
honesty, or tidmess, or avoidmg special oases, or suspendmg 
judgment Now what are the methods of makmg any 
pupd conscious of some abstract idea * They are first to 
present instances in which the abstract idea is embodied, 
takmg care that all the irrelevant concomitants of the idea 
change and change, until, among the sum total of instances, 
nothmg IS common except the idea m question And 
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secondly, to present many pairs of msftances m which all 
the concomitants remam the same in phe two members of 
the pair, while the idea in question is present intone and 
absent or in some way greatly changed m the other For 
example, m teachmg subtraction, cows are subtracted 
from cows, beads from beads, cups from cups, apples 
from apples and only finally numbers from numbers 
While addition and subtraction are juxtaposed and 
contrasted 

If these prmciples are correct, then the way to excite 
consciousness of, say, the importance of te^ffmg a generahza 
tion by trying it on a hunting case, wih/ be to present this 
notion in many varied guises, now in 'mathematics, now in 
languages, now in history, in order that it may rise supenor 
to its accidental concomitants and penetrate mto the mmd 
This imphes that these ideals of methods cannot be really 
well taught m any one subject, for they will not become 
generahzed The mathematician may not learn to be 
accurate, only to be accurate-in-mathematics But the 
chemist cum biologist may have a better chance of learning 
accuracy in itself, having learned it in two different pro- 
vinces So it may be, may it not, that transfer from three 
or four subjects to a fifth, or to hfe, may be greater than 
from one even if taught more intensively Thorndike 
would be able, on his “ theory of common elements,” to 
say that this was due to several school subjects naturally 
havmg among them more points of contact with a new 
subject than any one alone will have But in part it may 
be due to the cause I have suggested, rendermg methods 
of work conscious and clear because they are seen against 
more than one background 

If this has any gram of truth m it, then over-narrowness 
of curriculum is to be avoided Not that there it. any 
danger of this in the modern Enghsh school, and stiU less 
in the American , at least, until the age of sixteen or there- 
abouts IS reached After that there is danger that the 
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pupils, by being shepherded into advanced courses in school, 
and honours course i in college may over-speciahze, a pro 
cedure cpmparatively innocuous to the really clever youth, 
but very bad for the average person 

Not only is there the danger, in too narrow a curriculum, 
that ideals of method may not be consciously conceived 
There is the supplementary danger that erroneous ideals 
may be formed and transferred to provmces where they 
are out oi nlace A mathematician easily gains the con- 
viction, for example, that all the data of a problem are 
easily assembleil^^ are perfectly defirate, and that the main 
difficulty IS m reasomng out their consequences Whereas 
in history or in hfe.'^he chief difficulty is just in obtaining 
all the data and appraismg their relative bearing and 
importance Or a physicist easily gets the fixed convic- 
tion that men must act, under experimental conditions, as 
predictably as do atoms Or a historian, since much in 
this science is open to discussion and differences of opinion, 
IS unable to appreciate the wish for absolute proof which 
moves in the breast of a chemist, or the fact that absolute 
proof IS ever possible 

There are various theones which explam the facts con- 
cermng transfer, especially Thorn dike’s Theory of Common 
Eleme nts and Spearman’s Theory of Two Factors Bu^ 
as these theories are more readily discussed as t heones of 
the structure of the intellect, and are highly controversial, 
we ma^dvantageously postpone them and turn to a matter 
concerned not with the intellectual side of man’s mind so 
much as with its emotional side and with character 

For after all, the greatest difference between persons who 
have studied different subjects is not so much m their 
intellect as in their interests and prejudices And the effect 
which studies have on these is perhaps more important 
than the intellectual spread of abihty As a child grows 
up he develops ways of looking at the world, and ways of 
reaotmg to situations , he grows up into a conservative or 
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a radical, a solioitor or a plumber, an atheist or a Wesleyan 
Methodist, a patnot or a cosmopohtan, and the differences 
between these are not merely diflere^nces in skill or in 
knowledge or in power of reasoning, not merely differences 
m the integration of knowledge mto science, but also in 
the integration of the feelings and the emotions into 
sentiments 
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In the type psychology which is called Herbartian the 
“ apperception *.‘'aBS ” is an important concept An apper- 
ception-mass IS a group of ideas which are related to one 
another, have hnks of association which bmd the whole 
together For example, I have a certam apperception-mass 
which IS centred round the ideas of evolution and natural 
selection Within this “ mass ” are numerous pieces of 
knowledge of vanous biological facts, begmning with many 
from Darwin’s Ongtn of Spectea , various illustrations of 
the way in which natural selection works (such as the 
illustration employed in Chapter II of this book) , pictures 
of geological specimens , visions of the alow change of life 
on this planet through the roUing ages , names and hves 
of men like Lamarck, Darwin himself, Huxley, Weismann, 
Wallace All these ideas and facts are mtegrated loosely 
mto a whole system which comes, in one or other of its 
parts, readily mto my mind when any new theory is dis- 
cussed which deals with animal or plant forms 
Accordmg to the Herbartian theory of apperception, I 
shall be mterested in a new idea if I possess a strong apper- 
ception-mass to which the new idea can be affiliated, and 
if this apperception mass, this set of welcommg ideas, is 
m my mind when the new idea is commumcated lo me, or 
if not in consciousness at the moment, at once enters it 
Although this is a very one-sided view of what happens, 
yet it 18 an important view, and is worth more careful 
exammation before we contemplate other aspects of the 
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matter It means, m teaching, that interest in any idea 
or fact can be obtained if that idea can be seen to fit in with 
an already orgamzed body of knowledge, to modify and 
illuminate that body of knowledge and make it hang 
together better Eor example, a boy with a considerable 
acquamtance with birds’ eggs would have, as we say, an 
active apperception mass of ideas concermng them If he 
were told that seagulls’ eggs are very unequal at the tvo 
ends so that they will not roll far, but only in^a^gmall circle, 
and thus do not fall off ledges, this new idea/v^uld certainly 
arouse actively a lot of his “ birds’ egg ” y^erception-mass, 
and its acceptance or rejection would <^end upon its con- 
gruity with what he already knew And if accepted, the 
new idea would alter the flavour of many famihar facts 
about eggs 

I should say as a precaution, and incidentally as another 
example, that I do not know whether the egg theory is 
vahd or not When first propounded to me on the Fame 
Islands by a compamon, it fitted in weU enough with what 
httle I knew about birds’ eggs, and seemed not to be antago- 
nistic to my natural-selection apperception mass also, since 
it appeared hkely enough that seagulls laying spherical eggs 
on rocky ledges would leave few offspring 

The famous “ Formal Steps,” which according to Her 
bartian doctrme ought to be found in a lesson or teaclung 
umt, were based largely on this idea of apperception The 
first task of the teacher, in the prepaiahon step, was to 
recall and refresh that apperception mass which was likely 
to welcome and assimilate the new material, which was 
then presented in the second stage of the lesson, the prtben- 
UUion (The names are Enghsh translations of German 
terms — ^presumably terms coined by disciples, for the names 
used by Horbart are distinctly different ) Then oppor- 
tumty and encouragement and assistance weie given, m 
the thud or association stage, to the process of brmging the 
new material into comparison and contrast with all the 
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parte of the apperception-mass, and endeavounng to fit 
it into its place m this particular scheme of things In this 
process the new ma erial and the previously existing ideas 
come, under favourable circumstances, to form a new and 
wider apperception mass, the cleanng up and defining of 
which IS the task of the fourth step of “ generahzation ” 
In the final step of “application” the concept thus won 
IS apphed to the comprehension of other cases, and receives 
venfication from them 

For instance, it might be the desire of the teacher to 
lead the pupils +o form the generahzation that the rapidity 
wi th which a pendulum osci llates is inversely proportional 
to the square ro o t of its length The problem might anse 
out of a pro]ect to make a pendulum of given speed of 
oscillation, or out of investigations as to the effects of 
temperature on clocks by causing expansion and contrac- 
tion of the pendulum , which facts, and the general know- 
ledge that a pendulum goes more slowly if long, form the 
apperception mass called up by the prehminary announce- 
ment, remarks, and questions of the teacher The presen- 
tation would consist in reqmring measurements of length 
and time of certain pendula and the skill of the teacher 
would m part he in “ requiring ” these not by a direct 
request but by causing a curiosity to know them, by 
cunmngly arranging that they shall be made for some 
reason or other, or by seizing upon chance happenings and 
]ust giving this particular lesson (unpremeditated) when 
such favourable chances occurred 

The measurements, when assembled, have to be looked 
over and “ guesses ” made as to their connection, as to the 
law govermng them, judgment in each case being held in 
suspense till the guess is tested on other, and if necessary on 
new measurements And here a new kind of apperception 
mass comes into play — or rather it is always in play, but 
we first notice it here and now — and that is, a general 
collection of ways and habits of deahng with numencal 
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data, and a knowledge that such data generally reveal 
some law when tned m various ways Among such ways 
are m along graphic curves, forming si&iple functigns such 
as products, sines, squares, forming differences between 
consecutive values, and a host more By such means a 
law may ultimately be discovered which gives the con- 
nection between the length and time of swmg of a pendulum, 
and enables the one to be predicted from the other 
We must leave for the present ^ the enticmg development 
of how such empirical laws as the above faiKto satisfy us 
and how we only are content when we Can deduce the 
same law from intmtive premises by logical steps and 
return to our discussion of the Herbartian doctrme of 
apperception The new facts which are introduced in the 
presentation merge themselves m the apperception-mass, 
and modify it, as a piece of sugar disappears m a cup of 
tea, which is itself changed into a drmk with a new flavour 
The new apperception-mass, bemg ncher and more articu- 
lated than the old, will have more pomts of contact with 
the unknown, will be more capable of absorbing new data 
and new ideas Thus the circle of thought goes on m- 
creasmg its area, throwmg out projections here and there 
along this or that radius but, m a harmonious education, 
always from time to time fiUmg m the mtervening sectors 
and makmg an mtegrated whole 
The pendulum illustration, though excellent for illus- 
trating the Five Steps, emphasizes mainly a logical aspect 
of apperception, whereas Herbart was concerned rather with 
the active power of ideas to seize others even when no such 
scientific generahzation as that of the pendulum law is 
found There must no doubt always be a certam logical 
satisfaction, but the plane of reasoning may be very low 
To take examples at various levels, we may cite under- 
standmg a new country by comparison and contrast with 
the home neighbourhood and countries already studied , 
* See Chapter XXV below 
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comprehending a situation by means of an analogy, as 
that of the neurone «ystem with a telephone system , bemg 
intereste.d m new si'p.mps because one already has a wide 
knowledge of them , hearmg a sonata with greater mterest 
and comprehension after facts about sonatas already known 
have been recalled, and certam of the themes have been 
anticipated and played over 

When a man visits a town, he is unlikely to settle there 
if he 13 lonely and no one is recognizable as belongmg to 
his set, his p^^fession, his lodge, his church, or his college 
But if some oi these have been called to the station to 
meet him, and he is m pleasant fashion introduced and 
make known to them and they to him, he may remain, 
settle down, marry mto the town, and influence by his 
presence the particular group which has absorbed him So 
it 18 m teaching, where the art of the teacher consists m 
part in callmg to the front the right ideas to meet the 
new-comer, and in making suitable mtroductions 

Now in this Herbartian view o f interest, useful as it has 
been and can still be to the teacher as a guide, there are 
two mam deficiencies The one is that, in the preparation 
part of a lesson, it is fa r- more important -that n, ^ pTublem 
atti tude should be evoked , that a project to do soraethmg 
should arise, than that certam ideas should be haled mto 
the focus of consciousness 

The other is that the Herbartian view of ^e g row th of 
mte rests m akes the, w hole ma tter far^too exclusively . an 
affai r of the mte Uect. mstead of bemg to an even greater 
extent depen dent up on ,the mstmcts^ and the_ emotions 
Herbart and Ins followers reahzed and emphasized the way 
m which cogmtive ideas, pieces of knowledge, aspects of 
a subject, generalizations, are built up mto systems which 
are th e working mmd , viewe d a s a logical machin e It 
was left for a later generation of psychologists to appreciate 
the fact that there are similar st ruct ures pn^ the side o f the 
feehngs also, corrrapontog to apperception-masses on the 
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cognitive side T hese ar e the senti ment^, or the complexe^i 
of the “ new psychology,” which, drawing their energy from 
the instmcts, put vital force into the rqjther mignonette-like 
figuresjm.lheJHerhartmn_etage_oJ -Consciousness 

A sentiment is a kind of structure of the emotions round 
some object or idea, so that when this object or idea appears 
m a situation we tend to develop emotions which prevent 
us from thinking in an entirely unbiassed way and we tend 
to behave m what may often seem, and be, an irrational 
manner In_§ hort, a sentime nt is a prejudij p^, if we take 
the latter word at its face value , or rather, there is no 
judgment at all except a trumped-up judgment which 
deceives ourselves more than it deceives others Sentiments 
may be very laudable things, and the arguments may be 
valid with which we support them, and yet not owe their 
force to that validity 

For example, patriotism is a sentiment The emotions 
are orgamzed in a certain way about the idea of our native 
country, and about persons and symbols which represent 
it So we thrill at the sight of our flag in a foreign land, 
burn with mdignation at any insult to our ambassador, 
feel fear lest the country’s prestige should sufi'er in a world 
conference, and hatred of all who oppose its ambitions 
A sentiment is not itself an emot i on , or group of _jemQtions, 
i t IB the permanen t set or attitmJe which ejisurea-Jhat 
e motions of a giv^ sortjwill arise jn situations involving, 
i the o biect of the senti ment It is an organization of 
emotions round an object or idea, while the ajgperception- 
^a^ IS an^rganizatmn of ideas and cognitive facts With- 
out doubt the two should be considered together, for the 
ild^ which laJi he centl.!a..Qf. a Sentiment-is il.sRif part nf n.u 
[ ap perception-mass , and any other part of that mass may 

The word complex is iisod by tho more orthodox followers of Freud 
and Tung, it would appear, to moan only a “repressed ’ complex As 
almost an equivalout of Shand’s term ‘sentiment” it has been widely 
p qpulanzed by T.ansley a book Tfte New Paycholom TK57o ib i ins l i 'lso 
a tendency to use sentiment for the weaker kinds of complex 
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m more or less effective measure act as the cue to release 
the emotions Thus, m the patriotism sentiment, any 
member* of a widespl-ead apperception-mass (which includes 
the flag, the ambassador, facts about my country’s foreign 
policy, and what not) may arouse patriotically directed 
emotions In a sentiment of a narrower and more personal 
kind, such as may form round a favourite pipe, it is more 
truly a single object which is the focus, and the sentiment 
IS almost wholly an organization of emotions alone In 
love for a pefNon of the opposite sex, there is a wide set of 
cues which may be active , but these are mainly objects 
and places accidentally associated with the loved one, as 
a dress, a book, a room, or the hke 
When an apperception-mass is called mto consciousness 
as in the Heibartian lesson, the ideas •which i t is hkely t o 
ass imilate and accent are bv n o means th os e wh i ch find 
log ical afiSnity , which fit n iceR int9_ the jntellectual struc- 
ture. or which indicate obvious modifications and simplifi- 
cations of that intellectual structure In the case of the 
pendulum lesson, where no sentiments are hkely to be 
involved, no prejudices toned with feelmg hkely to be 
present, the acceptance of the new generalization does 
mainly depend on its logical congruity with what is already 
known, though even here the teacher’s prestige will be 
a force to be reckoned with I n the case of many ne^^ 
ide as, however, it is far more the_fac^that_their acceptaime 
dep ends on t he sentiments t han on logical guitabdfljy 
Take for example the i deas of evolution and natural selec- 
tion refeired to in the opening paragraph of this chapter, 
and consider their reception by the minds of men of the 
mid-nineteenth century when they were first introduced to 
widespread notice Their acceptance oi rejection by an indi- 
vidual depended far mor e upon feeling s th an upon facts 
Onl y if we extend the appeiception-mass to include all the 
sentimental stru cture wove n into and ar ound it can we 
follow the Herbartian d^trme And if we do so, then 
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we have jo re cogni ze that i^e circle o£ a p upirs interest 
v^^roV nofc~^nly by feeding on ideaa practising 

i Behayiour actuated by feelmgs Z’ 

The preceding paragraphs must be understood as dwelling 
on the m teraction of the feehngs and the intellect , not on 
their separation Saying that new ideas will be accepted 
mainly because of congruity with prejudices and senti- 
ments does not mean that the latter are constant and 
impervious to the mfluence of ideas There is constant 
mutual mfluence A biologist is reported haye_ said of 
clergyman who arfijected the Darwman d.oct rmes with 
vehemence, that if he would only come and take a three 
years’ course in biology, he would change his mmd And 
doubtless, could his prejudices have been overcome so far 
as to permit him to take such a course, the influx of new 
expenences would have considerably modified his pre- 
judices by enlargmg his circle of ideas But could the 
biologist have taken three years’ slumming with the clergy- 
man, possibly he might have changed too 

Properly arranged ceremomes of salutmg the flag, honouring 
national observances, and singmg national songs can pro- 
duce patnotism, as Amenoamzation exercises m the United 
States clearly show The w hole ques tion of this formation 
of sentiments is one of th e greates t importance for e ducatio n 
if educatio n is to mea n moi^e thaji-jihe-ancjii milatjn n of 
knp^dge, and mor e even than the ac quirement pf skill 
or the. tyaii ang of intelle ctuaLjiQ.wers It is based™^ a 
proper handhng of the instmctive forces of the individual, 
and it recognizes the mstmots as the great sources of 
energy, the pr oper direction of w inch intqjui table ch annels 
rs f^hejaaindnismeaffli^f-jc^ forma tion 
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Man is descended from the same ancestry as the ammals, 
but he IS different from them He has won m the struggle 
for mastery on this planet because of the possession of 
powers which they lack Viewed from the intellectual side, 
these powers take the form of th e abdity to reason, practi- 
cally lacking m animals even though the psycholo^st may 
with interested eye see its germs and beginmngs there 
And the po wer o f reasomng is ba sed, as we think, largely 
on a flexibihty of response to situation s, so that alternatives 
present themselves and are followed out, not by ez phc it 
action, but by ima gery ot by symbo ho inteimi twh aviour 
m ainl y in terms of words __ 

From another pomt of view, however, man’s supenonty 
IS in the g reater plasticity of hi s instincts, and the emotional 
drives associated with them, so that they can be directed 
away from the bestial gutters in which their untrammelled 
coijjse would he, into other channels And so began m 
man the con&o^of good and evd, f or while the pnmordial 
path of expression of an instinct cannot be either blame- 
worthy or praiseworthy in a beast of the field which can 
respond in no othei way, in man the channels into which 
instmcts are diverted may be either noble or ignoble The 
former choice is what the technical language of the new 
psychology calls sublimation, as when the sox instmct finds 
expression for its energy in the ideals of chivalry and knight- 
hood The latter is perversion, as when the same sex 
instmct finds an outlet in pornography, or m secret ot 
social vice 
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An analogy which has been much used by exponents of 
this view IS that of water power, the water drainage system 
of a country T he natural valleys down which the wate r 
r nshflH a, re t)ift na,tiir.flI..i.TiRtiD^-.t s, untouched by engineering . 
b y education In the animal these channels are fixed and 
hardly changeable But in man the soil is more suitable 
f or canaliz ing some ofjihe nver course, diverting others, 
possibly blocking^ and doming jothers In T horndike’s 
phjase, educati on c an encourage some mstinctive responses, 
ehmmate some, and redirect others The m^ contribution 
of the psychoanalytic schools of E^eud and Jung to the 
psychology of education has been, I think, their discovery 
of the frequency and m^mtude of the dangers of endeavoUE- 
ing to ehmmate mstmcts, and their insistence on_tihe 
im^rtance of redirection or subhmation 
r" Merely repressing an mstinct is hke budding a wall across 
,the valley without making any provision for the pded-up 
[waters being somehow drained away In such a case one 
>of three t^gs may happen The first is that the wall of 
^repression may from time to time be broken through, and 
the pent up energy rush down its old channel in an orgy 
of primitive passion, hke the relapses of the converted 
drunkard, or the outbursts of the prodigal son of an over- 
stnct home Such debdcUa, like the dam bursts of a real 
country, do more h a rm than the. unrestraine(Lin.vflr. .wmild 
have cre^§ A naive preventive is to release the flood 


gates from time to tune a harmless, indeed a beneficial 
plan in some oases, as when the ne rve strung city dweller 
run^qff to_the woods and hves the hfe_of a pnmitiye savage 
as nearly as he" can, calhng it camping or hunting or ex- 
ploring , but in other cases very open to abuse, as were 
the nots of revelry on days such as accompamed, in the 
mediseval Church, periods of repression and fasting (the 
modern Carmvala, Mardi Gras, Fasnacht, Mi-car^me) 
Sowing wild oat s is not the, best way oj^ jreventogjihe 


evils of repressioh 
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The second thing that can happen to our walled-up 
valley, our repressed instmot, is that the.water behind the 
waU-may, seep through in secret places (places unknown or 
from which we resolutely turn our gaze), and find channels 
of its ow n down which it runs to create new problems worse 
th^^ tho se for w hich we built the wall We prevent 
eolation m the school, becauselt so easdy breeds envy. 
and conceit, and it finds expression m seeing who can smoke 
most cigarettes, or know most swear words We fail to 
take account of the sex instmct, we waU it off from hfe, 
and it leaks out in perversions, or transfers itself to unhealthy 
friendships_aiid favouritisms 

But tlurdly, and perhaps worst, our dam may be a 
success The valley below may be quite dry (and sterile), 
a Pyrrhic victory won at the cost of absorbing the whole 
energy of the land in preserving and strengthemng the dam 
The need of rest raining that impnsoned force neutr ahzeg 
whatever else of force the in(iLv idua.l '"p'^ “^se'si " anoa 
tremendous mental conflict is set up, the more_<hsastrouB 
bec ause i ta., e^tence is denied, or la even unknown to 
consciousness This is the analogue of the repressed com- 
plex of the Freudians, the source of so much mental trouble 
And as a v alley m ay be dammed most easily near its soqrce, 
so the Freudians ^d the~cause or such repressions mainly < 
in the jearly years of infancy, and lend by their theones 
a new importance to Gertrude teaching her children, to the 
fo:^e;kindergarton and kindergarten years Repression of 
instmcts in those early years means that we block the 
natural channel but leave to ch ance wh^ the result will 
be True educative agencies would block no channels, 
would merely divert shghtly the flow of energy In the 
hiUs a little ttog may decide whether a sprmg will send 
its^aters down this or that valley, and a result may be 
achieved which, if postponed, would have required marvels 
of engineering 

The Freudian school seeks m the sex complex most of 
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the repressions of mental hfe And there is, of course, no 
doubt that it is m questions of sex that the conditions of 
modern oivihzation make most demands on redirection of 
instincts On the one hand, natural selection wiU always 
tend to keep the sex mstmct up to a high level of poteiitial, 
for tWe must always be a tendency for those in whom 
it IS strongest to leave more numerous progeny, other 
things being at all equal And, on the other hand, modern 
civilization makes marriage an event occumng several or 
many years after adolescence and leads to post-mantal 
restrictions and small famihes, while custom throws such 
a veil over all the questiomngs of the young concerning 
the ir own bodies , where baizes com^e frpmj and the hke, 
that there is a state of jffls ion throu ghout s ociety regarding? 
these matters not foimd in connecition _w^th~^aly— ol^er 
i nstin ct Nq doubt repression most commonly occurs hejje, 
and no doubt, too, subhmation is more difficult An m- 
stmotave pugnacity m a boy can be readily diverted from 
quarrelsomeness and fighting to boxing, to games and 
mastery m them, to studies and beatmg others there, even 
to settmg the teeth and fightmg a hard problem m mathe- 
matics or Latm translation The transitions are not un- 
natural It IS not so easy to know what to do with the 
sex mstmct There is reason to think any kmd of work, 
physical or mental, games or studies, will carry off some 
of the energy Givmg such knowledge (through the 
botanical approach) as makes sex seem natural, and giving 
reasonable opportumties for meetmg children of the other 
Re^ even if co-education is not possible, are helpful Actual 
pubhmation of the sex mstmct is beheved by many to 
take place in the provmces of music and art, poetry and 
the aesthetic side of education generally, and m rehgious 
contemplation and practices In deed, with adolescen t 
gi rk, this last can become almost a nerversinn With girls, 
the con nectio n of the sex mstmcts with matema) HentTmAnffl 
allows of a natural o uSet bv mothenng - plavme at house- 



REPRESSION AND SUBLIMATION 


maki ng, and carmg for any tender an d fragile thing s such 
as chick8”or^oroeJiain or embrcodery 

According to Erei^, the sex mstmct is strong even in 
inf^Jicy, and directed towards the parents, especialLy the 
parent of opposite sex Not, of course, the animalsgx 
ins tmot of puberty , but its emotional p ore, together with 
plea sure m bodily co ntact, k issmg an d e ndearment The 
development of the mdividual is for Freud laigely the 
history of how this attachment is directed later to others 
and ultimately to the sweetheart and mate Failure to 
br eak away from the parental attachment causes, accord- 
ing to this view, much weakness of character In the 
process of transference of the affections from parent to 
mate, the teacher, durmg childhood, undoubtedly plays 
a part At tachmen t of children Jor teachers ca n e asily 
become unhealthily emotional, especially in girls’ schools, 
where a hlnd~of worship of a favourite teacher often clearly 

undirected towards the opposite sex 

It is the behef of Freud and his followers that dreamj 
are the expressions of repressed complexes stnymg to wm 
a T^y to oonsoiousnese, and that they are the guardians 
of sleep, by givm^ a certam partial satisfaction and outlet 
to forces which would otherwise cause an awakening 
Freud personifies the repressmg force (due to other instmcts, 
or other mamfestations of the same instmot) and calls it 
the C ensor This Censor is less vigilant m sleep, yet not 
entirely careless of what passes mto the dream consoious- 
ness , and so the forbidden wishes disguise themselves m 
sjonbolio figures (several wishes often compressing them- 
selves mto one symbol), which disguised actors form the 
mamfest conlewt of the dream, very different in apparent 
sigmficance from the l atent conten t, which would appal the 
Censor and can only be discovered by the special methods 
of psychoanalysis 

In one of his early writmgs (in VAnnee psychohgtque) 
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C G Jung, i gi part a. disciple and m part an opponent of 
Freud, gives an exanaple of tlie workings of a repress^ 
complex in the unconscious backgrcaind behind'»the mere 
fa9ade of consciousness, not drawn from a dream but from 
a chance sung song, apparently chosen at random and 
without cause — the song sung by Margaret in Faust 

Es war ein Konig m Thule 
Qetreu bis an das Grab 

There vas once a long in Thule who was faithful to his 
true love until death For as she lay dymg she had given 
him a golden beaker, which he had ever used and now 
that his own end was approaching, while he shared among 
his heirs all that was his of lands and wealth, he 
took the beaker and repaired to a high pinnacle by 
the sea, overlooking a whirlpool And there, having drunk 
a last draught from it, he cast it mto the gulf, where it too 
drank and sank mto the waters as the kmg sank back 
to die 

In the Freudian theog;; no m ent al event is random and 
without caiwe,^ not even the accident of which song a girl 
smgs as she spms Margaret, though she would deny it 
and does, indeed, repress it, is beginmng to doubt, below 
the surface of her conscious thoughts, the fidehty of Faust 
The wish that he might prove faithful to her tiU death 
cannot find straightforward expression, smce that would 
imply a painful recogmtion of her doubts But it actively 
presses upward, and passes the Censor successfully m what 
IS only a thm disguise , the king in the song bemg an 
obvious substitute for Faust, and the “ true love ” for 
Margaret herself 

When mental distress and conflict, various bodily tics 

1 Freud was, of course, not the first to say this More than a century 
before him Hume, m the Ingmry, wrote ‘ Even in our wildest and 
moat wandering revenes, nay, m our very dreams, we shall find, if wo 
reflect, that the imagination ran not altogether at adventures ” But 
Freud followed up the clue. 
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and jerks, or mental phobias, are caused by a reprepsion, 
it has been found that cure follows if tb« patient can be 
assist ed to brmg the ^repressed complex^ mto consciousness 
It IS doing barm, because, though kept out of the mtel- 
lectual chamber of consciousness where common sense 
would dispose of it, it is in emotional strength undimmished , 
and to hold this force down is using up enertpr The chief 
point in o utflanking thaCenso r seems to be to get the patient 
to practise allowing his mind to follow associations in the 
freest possible fashion, reportmg them to the psychoanalyst 
and m order to get startmg-pomts, dreams are used, each 
item bemg made the commencement of such trams of free 
associations Or m another method, words are said one 
by one to the patient, who responds with his first associated 
word, as “ white,” ” snow ” When these words touch on 
complexes, a longer time elapses before the reply comes, 
or the word is misheard, or an exceedingly far-fetched 
association is made, or a previous one repeated, etc In 
such a way the analyst gets on the track of the trouble 
and drags it to dayhght Each little forgetfulness of 
every day, each shp of speech, is similarly asserted to be 
due to unconscious forces We forget what is painful , 
we say by a slip of the tongue what deep in our unconscious 
we really think, as when a hostess exclaims “ Ca n’t you 
g o — ^must you stay ® ” Repressed mcidents drag down 
into unconsciousness with them, thmgs which have only 
slight superficial associations with them, even a punning 
resemblance bemg sufficient — as when Freud forgets the 
name of a character and miscalls him Jocelyn, because his 
true name Joyeux would suggest his own name Freud 
and would be painful m the circumstances in question 
(Joyeux bemg approximately a French equivalent of Freud) 
Perhaps only someone who is engaged in treating mental 
patients, and knows from experience how helpful as 
wmdows to the back of the mind s uch apparent tyifles -can 

be, 13 competent to judge _thi8 hypothesis, Most of us can 
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find ooourrenoes m oar own lives which seem to fit m with 
Freud's theones, though remaining doubtful whether they 
are oomoidences such as can be brought m suppprt of any 
theory, or relevant mstances 

For example, the reader may remember that on page 91 
I was unable to recall the name of an author At the 
time when this actually happened, it struck me that the 
forgetfubiess imght be an illustration of Freud’s theory, 
and I wrote down what came mto my mind while trymg, 
m vam, to recall the name My notes with altered names, 
and one or two consequent alterations m the text, are as 
follows 

The first name that occurs to me is Boyes I have a feeling 
that this IS wrong, but I beheve the nameTs* a monosyllable I 
cannot write quickly enough to put down the many associations 
that occur The Argentme I think of Did not the man I mean 
go out to an important post there ? No , was not that the author 
of another book which I used at about the same time ? 
Cross ! I believe that is the name — but I am not sure (Boyes, 
of course, is the name of the chief assistant of my solicitor from 
whom I had a letter last week, but that seems irrelevant ) The 
book was shm and yellowish m colour I believe the name was 
Cross Cross and Blackwell make 3 am Boyes seems to keep 
commg back to me I feel very confident that the name was Cross 
Why oem’t I remember the initials i I feel that I would recognize 
the name better could I get the initials — ^T K Cross is it t No 
Perhaps that came from T K R , my old college chum’s mitials 
I must leave it at Cross — or Craggs— no, not Craggs Cross surely 
I feel uncertam 

Six weeks after the above was wiitten down, I chanced 
to see, m the New York Times, the name Craster, and 
realwed at once that it was the name I was trying to recall 
T agam sot down just what camo into mj mmd — paper 
and pencil w eii at mj elbow 

Craster at ontt makes mo think of a gul of that name who m 
1014 was engaged to !,om'>ono who was the first of mj fi lends to be 
killed m the war m bcptcmbir 1914 It Bcoinb possible that I 
ha\e reprobsed the name botauso of this pamful association 1 
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remember the scene when I heard the news of his death, with that 
of his ohnm and fellow student killed on the same day I was 
visiting a school and a teacher and fellow student of theirs (whose 
name also ^t this mom^t refuses to return — ^it was P W — I have 
]U8t got it) showed me anewspaper He too was killed mne months 
later I do not know why Boyea comes m, unless becatae of the 
girl s nickname T K R was a fellow-officer for a while with 

P W , in the same battahon, and with his career another painful 
memory is connected Physically he rather resembles the man 
who was killed in 1914, who was called Blackwood Is that why 
I thought of Cross and Blackwell ? His chum also, who was killed 
on the same day, was called Blaylock, a name beginning with the 
same three letters 

It liaa been difficult to alter the names without ohangmg 
the associations, but 1 have succeeded fairly well, I think, 
in makmg them much the same, except that I cannot fit 
in a fictitious mckname which wiU suggest Boyes as the 
ongmal did the corresponding real name 

Now the Freudian theory of this would he, I imagine, 
that I repressed once upon a time, because of the pam 
which his death caused me, not only the name of my fnend 
Blackwood, but also names of people who might remmd 
me of him, such as Miss Oraster or P W And when I 
wanted Oraster, the author, the repression still worked and 
I could not remember the name But in its endeavour to 
escape, the energy of the name Oraster, forbidden to come 
to hght m that form, disguised itself as Cross, and Graggs, 
or brought up the first syllable of the name Blackwood in 
Cross and Blackwell ^ 

I should add that later agam I remembered that Oraster 
had been a tutor at Cross Street College when he wrote the 
book (the names of Cross m “ Cross Street College ” and 
Cross m “ Cross and Blackwell’s ” are not identical in 
spelling m the real names, but similar m sound) 

Wit a nd , humouTL too, are in Freud’s opimon m part 
operations of the unconscious mind, as might be antioi- 

^ This bringing up of pieces of names is not unlike Freud’s case of 
the names Signorelli Bottioelh and Boltrafla (Paychopathologie des Alltags 
lebens) 
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pated from the frequent verbal superficial associations occur- 
ring m his analyses To one reading his writings it seems 
almost as though the differences between individuals m 
respect to freedom of imagmation, Exuberance of fancy, 
ongmahty of ideas, was not so much due to lack of abihty 
to make these connections as to the action of a Censor in 
refusmg them admission to the Stage of consciousness 
They are freely made m the unconscious, and if they escape 
are mgemous or witty or mad , but mostly they are 
repressed as incongruous Wit is just such a n mcongrmty 
|wr^ a thr ead of co nnection, made in the u nconscious but 
seized on by consciousness And if this is so there should 
surely bejmt m dreams, as there is certainly madness and 
poetry Personally, I know that I often dream puns and 
jokes Six months ago, westbound on the Atlantic, and a 
trifle worried as to what to do with a medicinally mmute 
flask of whisky in my luggage, I dreamt I was making a 
pubho speech m which I referred, with great effect, to the 
United States as “ that land of hberty without licence ” 
And in New York, havmg noted with amusement that 
each and every taxicab showed a notice “ lowest rate,” 
I dreamt I saw a man affixing a detachable S before the 
formei of these two words 

“Variation,” says Thorndike in a notable phrase, “is 
thfiLJfirst-Tequisit© for— progress ^he behaviour of an 

i ndiv idual, as it is m the development of the race ” The 
suggestion here made is that this vanation, from which 
the environment by the satisfactions and pams of social 
'taboos selects the adult surviving ideas and habits of 
thought, IS ,.peEhaj!a _eome tmieB too ngiffij pruned and 
weeded out by this (^nsor of oonsciousn6BB_ that educa- 
tion by taming the waldemeBB may be turning it not mto 
a ga^en of dehghtful surpnseB but a desert of artificial 
funeral wreaths, marking the graves of associations which 
might have "been the germs of invention in science or art 
or^oetry We The Censor has 
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more power A nd ed ucation should not unduly hasten 
the process 

In another chapter, and indeed in many books on psy- 
chology, our brains a{ad nervous systems have been hkened 
to telephone systems Now the essence of a telephone 
system is oertamty and speed If I call up Cathedral 37i2 
I want my fnend Smith, and am annoyed with the operator 
if I don’t get him every time But a mind which made 
such rehable and predictable connections every time would 
be a dull and stodgy affair The analogy breaks down 
Eusmess demands the certamty in the telephone system, 
but it would be ever so much more interesting if, when 
I called up Cathedral 3742, I might get Lloyd George or 
Babe Ruth or Howard Caiter or Joan of Arc or a fishwife 
at CuUercoats B usiness demands certamty m the mind’s 
respo nses, and as we gr ow older i t get s it, but at a penary, 
the loss of mterest and creative force It is (hsconcertmg 
m matters of routine if oiir mind c^s up Joan if the situa- 
tion requires Smith, and we reprove it if it does But if 
we train it too well we find it cannot make any suggestions 
(except Smith) when the situation is a bit new and strange 
Thus the Censor, who is ma inly awake to the opimo ns o f 
the particular herd to whic h jw e belong , creates sen timen ts 
and prejudices m accord with the fashionable ideas of tlmt 
he rd by refusmg admsiion to consciousness ^ "othe rB 
And as selection among the mdividuals of one generation 
influences the composition of the next generation because 
these selected individuals become its parents, so sel ection 
amo ng the ideas and idqaJs of childhood influe nces th e 
nfl ult mmd. for these ideas which come to the stage of 
consciousness intermarry with one another, form alhance^ 
and famihes, and their offsprmg are the stock m trade of 
the grown man, while the rep ressed ideas, languish ml 
Bter de impn sonment 

So metimes the fact of belonging to two herds ^eateg 
two selections which may rSuse to mterimSgle' ’'P^chiatry 
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tells us of cases of actual multiple pCTson^ty, like Sally 
Beauchamp, or Dons E, where tlie segregation of conscious 
ideas may be so complete that the two or more pe^^onahties 
may not have common memories, a^iReal Dons did not 
know anjlihing of the hfe of Sick Dons or Margaret or 
Sleeping Margaret who were her co-dwellers in the one 
body And cases, not of actual multiple personahty, but 
of very different systems of sentiments, may occur and 
probably do so more frequently than we imagme even 
.among children The schoolboy who has quite different 
codes pf honour in his relationship with comrades or teacher, 
IS not unhke the business man who is a good father and 
I respectable churchwarden but is capable of very sharp 
'practice at the office On sex matters very many school 
children have two ways of thinking, and differ very much 
when they are among other children or with grown-ups 
Their attitude m the latter case may vary between com- 
p lete R epression and gigghng innuend o. And in many 
other ways” school and home life may force children to hye 
double hves 

Now it would seem that the lesson to be learned from 
all this, by teachers, is the desirability pf .a.vmdm,g barners 
in the hie ofphildhood, and of taming instincts by employing 
them, not by either ignoring or combating them E arner s 
gro^ up when discipline is inflicted from witho ut mst ead 
of growing- from witM r when teachers are too aloof and 
when they shirk discussion , when unnatural separation, o f 
sexes occurs (a certam amount of separation at some ages 
rt ma^be natural) , when teachers demand sta ndards of 
hiejiaviour beyond thepswfiXiJf chjl&hoqd 


And above aU, i nner conflict la certam wh en we do not 
e arly f orm t^ habit of appeahn g always to the intell ^t 
and rto re ason "~Reason8’’do not sway mobs Reasons, 
_says NjfitaanS^mai kg the popul ace suspicious But we must 
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work for a day when reaspii is mightier ibaji njpWj and aid 
it m hoWmg sway in ourselves first, then in our pupils and 
— who Imows ? — perhaps some day m the world Wherem 
the danger is that reason may fall of its own presumptio n, 
for it must learn humility, not pnde, and must rationally 
p rove, and re asonablyLaccept-the^ proofs that-some-jaattera 
are inso luhle It must consider and envisage matters of 
the spint as well as of the material world But in all it 
must demand honesty and a ruthless laymg bare of the 
motives which may be active in any behaviour undertaken 
In school, then, ojen-minded ness, the^nking of persona l 
motive s (which is achieved by many schools) and equally 
the s inking of party^or jeot&mn or even-patnotic motives 
(which IS achieved by few) iB_the_ ideal , free forms of 
diBcinlme . free, debate, fr eedom of sp eech, t olera tion of all 
things (including even a certain toleration of others’ m- 
tolerance), the use of emulation only to sublimate it as 
esp nt de corp s, and the use of eapnt de cqs^s only tolnaSe 
it subhme as a_ffieling jot-the oneness of humanity .^d 
in particular the teacher should be ever on guard against 
msidious rationahzations, against reasons for certain 
behaviour which are really trumped up after the behaviour 
has been actuated by quite other motives, as when we 
pumsh a child to reform him or to deter others, but really 
because we are angry and our self esteem is hurt 





CHAPTER XVn 


INDIVIDUAL DIFFERENCES IN INTELLECT 

One of the great changes which have come over educational 
psychology in the last twenty years is that produced by 
the realization of the tremendous difietences which exist 
between individuals, and of the co ntinuity w hich-yet i-ei gufi 
from one end of the scale to the other We shall leave to 
another chapter the question whether these differences are 
produced by environment and education or are mainly 
inborn and unchangeable, merely saying here that the 
present state of our knowledge supports a belief that mborn 
differences form a very considerable part of the whole 

If a large number of men is assembled and ranked for 
any quahty — such as height, m the famihar army prepara- 
tion for ceremomal drill, “ Tallest on the nght, shortest on 
the left, avze. ” — ^then provided the men are numerous, are 
all of one race, and are qmte unselected, these two facts of 
wi de range and contmmty over_the range will show them- 
selves 

Of^ourso, if differen t-races are involved, there may well 
be discontinuit y If some of the men are negroes from 
Afnca, and some are Norwegians, they will fall into two 
distinct groups for skin colour And Japanese and Nor- 
wegians would fall mto two nearly distinct groups for size 
But if they are aU of one race, then for most quahties there 
will be contm’uty 

Again, of course, i lthey are few in_number, there may 
be discontinuity If they are sizing for height, there may 
be a very tall man who is much taller than the next in the 
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row But if their numbers are increased, more and more 
will step into the gap, and it wdl ultimately be filled up by 
men di^enng oi ly shghtly in height 
And thirdly, if ifiey have been selected consciously, or A 
unconsciously according to some cntenon, then their 
ranking according to that or any associated cntenon may 
show discontinuity For example, if they were a mixed 
lot of Guardsmen and Artillery dnvers, they would pro 
bably fall into distmot size groups Here the selection is 
conscious and is set forth on recruitmg posters But it 
might not m every case be so obvious 
And lastly, it cannot be domed that m some cases aojai&l 
dis^gntmuity is found, or what is practically disoontinmty 
There is a continuous range from blonde to brunette, but 
the red-headed stand apart 

The point of all this is that similar laws have been found 
to hold for mental quahties, for temperament, good taste, 
etc , and particularly for intelhgence There is always a 
danger that the use of class names, such as defective, normal, 
clever, gemus, etc , may lead to the behef that these classes 
are quite or almost distinct Thus children were once 
rather looked upon as falling into a large group of normal 
children, all very much ahke, and two smaUor groups, of 
defectives at one end and, at the other, of gemuses, clearly 
marked ofi from the noimal 

Now this is not so, as experiment and statistical obser- 
vation have clearly shown If men or children are ranked 
for intelhgence they form as unbroken a senes of steps 
from one end of the line to the other as they do in the case 
of height Theie is not a class of defectives at one end 
and of geniuses at the other at all clearly marked off and 
separated sharply from the others T^£js.jcontmiiity, 
there are no gaps which cannot be filled m if we increase 
our "numbers But there is a difference in the size of the 
steps between mdividuals, a law govemmg the contmuity, 
which can be best shown by the following considerations 
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Let us return to our men wlio are falling m in order of 
heigh-t, tallest on the right Let us suppose that -we cause 
men who are identical m height to stand behmd one another, 
so that the front rank is composed of ^nen distmguishable 
m height from another, while behmd each front-rank man 
stand m file those identical with him Then what we would 
fin d would be that near the middle of the row the files 
would extend far to the rear, while near the ends of the row 
the files would be short, at the very end bemg some who 
have no one behind them To make the picture more 
vivid stfil, suppose that the men of each file proceed to stand 
one above the other on their front-rank man’s shoulders, 
as gymnasts do at displays Then the end men would 
have to support none or few, while in the centre of the 
front rank the human ladder would tower to the roof, like 
this 



The curve thus visuahzed is the famous Normal Cprye 
of Probnb^btf associated with the names of Ga,nHH n,nd 
Lapla ce, and the thesis of this chapter so far may be said 
to be that mental qualities also are distnbuted acco rding 
to Jhe normal curve , ox according to one of the^allied skew 
curves presently to be described 
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If, for example, the arrangement of the above diagram 
had been for intelhgence mstead of size, the curve formed 
by the Ijne of hats — only the topmost man m each column 
18 wearmg a hat — ^|/ould be of similar shape In recent 
years what are known as mtelhgence tests have been 
developed, by which a measure of mtelligence called the 
mteUigence quotient is obtamed, of which it only need be 
said here that it is high for high mtelligence and low for 
low mtelhgence, and centres round 100 Thus 140 is very 
clever and 60 is very umntelhgent mdeed When the 
mteUigence quotients of a large number of unselected 
children are exammed they are found to faU mto a curve 
]U8t hke the above Here a re 2 ,710 North umberlan d 
children tested in 1921 



101-110 111-120 121-130 181-140 OTor 140 


696 400 180 66 11 


Ma kin g these mto a diagram, we get the foUowing picture 
exactly like the gymnastic pyramid above 
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It IS in steps only because, for convenience, we have lumped 
together all the cases into groups of ten pomts — reaUy the 
smooth curve drawn through the rectangles should be 
imagined )i 

The chief educational problems which an appreciation 
of the range and continuity of mental differences emphasizes 
aie those connected with classification, with special classes 
for the defective, with rapid promotion for the child of 
superior mtellect, with lack of homogeneity m classes, with 
marking exammation papers and with borderhne cases 
One or two considerations bearmg on some of these problems 
can be deduced from facts of which the above is a sohtary 
but typical example 

In the first place, it is clearly a difficult task to separate 
children, distnbuted as above, mto the sheep a nd the .goats 
There is not any chasm separating them In picking 
children who are unable to gam anything from an ordmary 
school, and who ought to be oared for in a special school, 
there is no question “ is, or is not, this child defective 1 ” 
There is only the question where to draw the hue m a 
co ntmuously chan gmg vana ble called mteUigence If one 
community has one per cent of its children m such special 
schools, and another community two per cent , that merely 
means, as a rule, that the hne m question is differently 
drawn by the two authorities And it is also clear that in 
drawing such a Ime the decidmg authority will necessarily 
be troubled by many borderline cases, and will in all 
honesty make decisions which another would reveise 

It IS also clear that drawmg a dividmg line is more 
difficult m or near the middle of the distribution than near 
the end, for near the middle the individuals are closer 
together In the above diagram, for example, all the 
children represented by the tallest rectangle, 644 in number, 
have to crowd on a frontage from mteUigence quotient 90 
to mteUigence quotient 100 , whereas from 130 to 140 
there are only 65 children, who therefore have ten tunes 
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ae much elbow-room Not only la there plenty of room a t 

easier tg pick the first and second of a race than to find 
t he middle man long steeplechase tails out the fasts 
and the slows, but leaves a bunch m between of medium 
runners 

This has a moral for exammers The most difficult task 
that can be set an examiner is to divide his exammees into 
passes and failures in approximately equal numbers without 
injustice It IS much easier for him to pick the best, or 
the worst, ten or twenty per cent But the ease with which 
he can do these latter tasks, and the efficacy of his 
examirung, depend upon the particular foim of distribution 
which his examination marks give to the candidates To 
elucidate this pomt let us digress to consider another form 
of distribution, say accordmg to income instead of accordmg 
to height 

When we imagined our men falling in in order of height, 
and then men of identical height chmbmg on one another’s 
shoulders to make the gymnastic pyramid pictured a page 
or two ago, we obtained a symmetrical figure If we 
imagme that the lower men in that figure were standmg 
on a long beam, the beam would balance about the middle 
pomt — or rather it would if the men were all the same 
weight or were made the same by carrying appropriate 
weights as jockeys do The figure is symmetrical, is 
balanced 

But sug£Qsg_ that mste ad.. of. falling in in order of height 
the men fell in in order of incomes, and men of identical 
incomes stood on each other’s shoulders They would 
make a figure hke the one shown on page 176 

Such a distribution is called, in statistics, a skew^ ^lS::, 
tnbution If these men were standing on a plank, its 
point of balance (indicated by the arrow in the figure) 
w ould not divide the m e n mto two e qnal grou ps More 
men are below the ^mt of balance than above The 
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fewer above make up by having some of their number 
farther away, exerting a more considerable leverage 
The pomt of balance of which we have been speakmg is 
what we commonly know as the av fraqe or mea n The 
median man , on the other hand, is the man who has half 
th^ov^ to right and half to left of him I n a symmetrica l 
distribution hke ourjfeit pictiu’e he is also the average man 
But m our asymmetrical second picture he stands to one 



side of the average,^ an d the di atonce between him and 
the average ie_t]b,e.greaterj^the greater th e skewnes s of the 
di stri bution Eor some purposes the median is a better 
measure than the average If each man on a ]ury, for 
example, agreed to write down the damages he considered 
proper in the case, then the median would be better than 
the average E or the average could be made inordmate ly 
fci g by_ fljiyuw^iMictnm.4ui^ cared Jta „w3aliejSown 

* The median man fa blackened in each figure 
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an absu rdly high figure, a proceedinp withmit nn 
median ^ (In passing, smce it may occur to some reader 
that ther^ is no median m a jury of twelve, it may be taKen 
as ,,the point half-wa;^ between the two middle values ) 

Now the extent to which an e^miner’s marks ahow ai 
d istribution whic h is smooth, apd skew just to the extent / 1 
whi ch his particular task reqmres, is an important matter;/ 
and should be borne m mind whenever the number of 
candidates is large enough to justify statistical treatment 
— certainly for 300, candidates, and even, with reservations, 
for only 60 

For example, suppose an exammer finds that his marks 
(on a percentage scale, say) do not give a curve like either 
of the above, but show two well-marked peaks, then he is 
justified m. taking thought yhetlmr thiB is due to a real 
spl;tting of his candidates mto two classes, or to some un- 
consoio us idiosyncrasy of his own If the numbers are large 
it IS almost certainly the latter For mstance, if his marks 
scale were divided mto five classes and they ran like this 
Number of Cases = 810 


77 


24 


103 


this would be a very bad distribution, almost certamly an 
unjust distribution V hereas the foUowmg (which was the 
actual distnbution m an exammation m Enghsh) is more 
likely to be just and fair 


Number of Cases = 810 


Lowest 





Class 



HlKhest 

103 

239 

367 

77 

24 


^ I borrow this, I believe, from Sir Francis Galton 
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If the purpos e of the examination la to selent a jgnjaEer- 
than-hal f group of the. cleverer students, then the examiner 
wouTd be^i^ified in makmg the questions difficult and 
pr<^ucmg a sk ew distribut ion , with the poorer candidates 
jammed together among the low marks, ^t Cie better 
ca ndida tes well spread Such is the case m the following 
examination which was to select children for scholarships 


Marks 

0-9 

10-10 

20-29 

30-39 

40-49 

Numbers 

2,576 

2 606 

2 371 

2 027 

1,674 


Marks 

60-B9 

60-60 

70-79 

80-89 

90-100 

Numbers 

1,137 

581 

199 

49 

1 


If, on the other hand, the purpose were to selec t a sma ll 
^ g roup of the.je ast ab le, the e^nainatiqn should he 
and the statistics skewed the other way, with a well-spread 
tail towards the low end 

If for any purpose it is desirable to divide a group up 
mto subgroups of approximately equal size, say three 
subgroups, a best, a median, and a worst, then it is clear 
fiom the above curves and tables that the me dian g rouji 
wi ll be much m ore homoge neous than eithejiLQltl^extreme 
groups Even if we make the median group a good'deal 
larger” it wiU stiU be a more homogeneous group As an 
example take the 2,710 children whose inteUigence quotients 
are given on page 173 Let us make the two divisions at 
90 and 110 Then the numbers are 

Ijowest group 806, ranging from 00 to below 60, range over 30 
Median group 1 240 „ 91 to 110, range 20 

Highest group 666 ,, 111 to over 140, range over 30 1 

2,710 

> It was, m fact, 63 
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If these had been a class of 100 children of much the same 
present level who needed classifymg into a slow-moving, 
a median, and a fast-moving division in a school, it is clear 
that the medan division_^pn^t to recei ve larger number a. 
say 

Lowest 26 children 

Median 60 „ 

Highest 26 „ 

if comparatively equally homogeneous groups were to be 
at all approximated to 

It is the facts of great individual differences, and the 
difficulties of classification resultmg therefrom, which have 
led many to object strongly to the “ lock step ” of our 
usual school curriculum which keep5.0Y£.iy member_oX the 
class gome ahead at the selfsame rate Even freedom of 
promotion cannot keep pace with the range and continuity 
of differences which we now know to exist, which is one 
of the factors which have caused the introduction of mdi- 
vidual methods such as the Dalton ^ Plan, in which each 
student goes his own gait He has to cover a mmimum 
a ssignment of work m^the month, but he is freed from 
having to sit and watch a teacher teaching at the rate of 
the slowest in the class, and can investigate the meadows 
on either side of the mam route, with advice from teachers 
and possibly actual assignments of “ maximum ” work^m 
addition to the “ minimum ” assignments 

So called after the town of Dalton, USA, though 1 like to let it 
remind me of Dalton who first urged the atomic theory in chemistry 
for this Dalton Plan proposes to treat children as separate entities, and 
not in masses 
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ijTTSiLLiQiiNOE tests m theiT modem form are due mainly 
to the pioneer work of Binet m PaiiSi who with his colleague, 
Sunon, pubhshed m 1906 the first scale of tests Twelve 
years later intelligence testmg received its second great 
impetus from the work of the psychologists who exammed 
with standardized group tests some two milhon soldiers of 
the American Army 

Bmet’s problem was to find a workmg method of deciding 
which children m Pans schools should be taken out of the 
ordinary classes and placed in special classes for defectives 
And mteUigenoe testmg, m .ita...earher yeais..,w aa...mamly 
ai med at the disc overy of lack of inteUigenc e But it has 
long outgrown this one-sided development and there now 
exist tests which can tax the mtellect of the cleverest 
children 

Binet’s success m a problem where many had failed 
was chiefly due to t hree guiding prmcinle s. which, perhaps 
unconsciously, he seems io have taken as the clue to 
success Prrst, he took a rnedley of different fends _pf 
tpsts^ a pproaching intelligence _^from different aspects 
Secondly, he made no theoretical assertions about the 
isuitafehty or otherwise of a given test for this or that age 
And thirdly, he employed the mental age scale Let us 
consider these in turn 

1 Por a test, Binet chose any simple question the answer 
^o which appeared to be mainly decided by th e chil d’s 
int elhgen oe, and not by any specw^infori eation wh i ch so me 
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o Mdren might po ssess and others lack Eor example, the 
child may be invited~to copy si, diamond, to execute a 
comimssiDn, to count backwards from 20 to 1, or to criticize 
an absurd statement So me of these depend on knowledg e 
But the knowledge reqmred is very simple, and such as 
cannot well be avoided by a child hving in any community 
unless he is umntelhgent Picking up ordinary bits of 
knowledge from everyday hfe is, in fact, taken as one 
criterion of intelligence By h avmg a m edley of questions 
he ensured,-that any advanta ge g ained from ..recent experi - 
enee with one item would not make much difference in, the 
whole score Some might have a slight adventitious advan- 
tage in one test, others in another, but the average would 
not be much affected There was no attempt, it would 
seem^tp test _separately_ any “facjdties” of memory, or 
imagmation, or reasomng, the intelhgence was just taken 
as a whole w ithout, much worr y as to what exactly mteUi- 
gencem^ns 

In the second place, th^ order of di fficulty of the_ tests 
w as de cided by actual expenment with children, not by 
an y ps ychologizmg a pnort Take, for example, the Three 
C ommiss ions Test In this, the child is asked to put a 
bunch of keys on the table, then to bnng the examiner 
a box which is pomted out, then to shut the door “ Now 
remember,” says the examiner, “ first the keys, then the 
box, then the door ” “ 

Instead of indulging in guesses as to the age at which 
a normal or average child would first carry this out without 
a mistake, the proper plan is to try it on large numbers 


1 Bmet's omi words in describing his procedure ate not always con 
siatent A disoussion will be found in Professor Spearman’s book The 
Nature o/ Intelhgence, Macmillan 1923, pp 7 «< aeq Bmet eeems to/ 
have tried various points of view and ultimately to have^settlod down] 
to Jests which, as said in the text, are very diverse and Tanwarped-byl 
any_0ttempt to measure .separate faoultiea Such is the practical result,' 
whatever Bmet’s theoretic^ views 

* I onoe had the exhilarating expenenoe of seeing a child correctly 
place the keys on the table, bring me the box, and then shut the door, 
butjrom the outside, after which she went ofi to her class I 
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of children and find out In doing so we must take care 
that we get a random selection of children, not aU of one 
social class or m any other way speoiahzed In his 
researches on London children, ^ Cyril Burt^ found for 
the above test the following figures 

jige group centred at 8J 4J 6J 61 

Per cent paaemg 26 4 66 3 84 2 96 7 


Ago group centred at 71 81 91 101 

Per cent passing 98 4 90 2 99 6 100 

Notice here that at a point somewhere between 3^ years 
and 4| years, half ^e children could pierfoim-this-tnple 
co mmission correctly, so th at if a child of greate nase could 
not do so, he would he below the ^yerage Contrast the 
figures for another test, that of counting from 20 to 1 back- 
wards In a similar form they read 


Age group centred at 

a 

6i 

6* 

7i 

8* 

Per cent passing 

0 0 

6 7 

28 

63 6 

76 


Age group centred at 

9J 1 

10* 

Hi 

12i 

- 

Per cent passing 

86 1 

96 

98 3 

100 

- 

From this it will be seen 
m the 7 th year, at which 
this test If a child can 

that there is a point somewhere 
age one child out of two can do 
carry out the task of oountmg 
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from 20 to 1 b6fc)Ee_tI u8 age he is better than the averag e, 
m this smgle test If he cannot do so till later, he i s worse 
th^ the fiverage This age is the age at which the average 
child, or more strictly the median child, can carry out this 
particular task A similar age can bo found foi each of 
the proposed tests, and they can be ranged m an order 
of difficulty, those being deemed more difficult for which 
a more mature age is necessary And to each teat can be 
assigned an age, at which 60 per cent^ of child ren can 
pass it 

In the third place, Binet adopted the merdal age scale 
This step follows on naturally from the preceding Having 
first tested our tests on large numbers of cluldren, we can 
then — ^but not till then — ^proceed to use the tests to test 
children An individual child is phed with these questions 
under exactly the same conditions as those ruhng m the 
work of standardizing We find which he can pass and 
in which he fails, and thence are able to state that his 
performance is equal to that of the average child of ® years 
This 18 called his mental age ” If it exceeds his actual 
age, he is above average inteUigence , if it is less, he is 
below 

We have in this bnef statement glossed over one diffi- 
culty which early arose When we test the child we do. 
not^j^aja rule,- find, that he can answer aJlJ;he„easier quesr 
tiom np to a certam point after which he can answer no 
more On the contrary, what we find is that though he 
breaks down at a certam question, he can answer two or 
three of those ranked in our hst as more difficult This 
IS simply because children are not all ahke m their talents, 
and our order of difficulty of the tests is only correct on the 
average Under these circumstances the modem practice 
IS to give him credit for all the tests passed In Terman’s 
r evision of, tho Binet Scale there , are six tests per year, 

1 There has been controversy about this peicentage, which is cleared 
up by Cyril Burt on p UO of Mental and SoholaatK Teats, London, 1921 
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and a child simply gets two more months of mental age 
for any test which he passes ^ 

In the early days of testing, the result of the examination 
was usually expressed by the difference between the mental 
age and the chronological age Thus a child was said to 
be “ t wo years advance d.” say, or “ fifteen months retarded ” 
jBut it was soon found that a given retardation was more 
serious in a young childLthan in an older child, and that 
it was rather the ratio of this to the chronological age 
which mattered Hence the InteUigence Quotient, or I Q , 
introduced by P rofes sor Stern of Hamburg, came to be the 
^recogmzed way of giving results This I Q is the mental 
age expressed as a percentage of the actual age, so that 
if, for example, the child’s actual or chronological age is 
7 years 3 months, and his mental age is 8 years 2 months, 
then we have 


Intelhgenoe Quotient 


Mental Age 
Chronological Age 
8 years 2 months 
7 years 3 months 


X 100 
X 100 


~ 87 


113 


Clearly, from the manner of its formation, the average 
IQ is I0P,_ which 18 the IQ of jany child whose ^mental 
age IS the same as his actual age Quotients are mostly 
between 8^ and 120 , but about ^e child in twenty 
be ^bove_120,_and about one m twenty or^fio below 80, 
while some run up to 140, or even 160, and more in rare 


There are difficulties in connection with this I Q method 
which become more acute with older children and with 
adults They arise from the fact that the mental age as 
estimated by the usued „tfi8ts.jioes juot go on in creasin g 
ladefimtely. b ut slows off andiJpmes to a sta ndstill at some 

* See Terman’s book. The Measurement oj ItUelhgence in Children, 
for certain exceptions to this general rule 
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age round about sixtee n This fact has led to much con- 
troversy, and must be discussed later But the difficulty 
in comiectioii with mtelligence quotients to which it gives 
nse can lie obviated by giving up the use of the I,Q and 
substituting another 'measure, the Percentile Rankj instead 
This IS the rank which any individual would have among 
100 unaelected individuals, the most intelhgent of these 
bemg ranked 100, and the least intelhgent 1, the average 
man being at number 60 T hus a percen tile ra n k of 83 4 
m eans that thejndiyjdnaL so designated is more intelhgent 
th an 83 4 per cent of the yehole pop ulatio n, b ut not s o 
in telhgent as the remainmg 16 6 pe r cent The word 
population here means those with whom we can reasonably 
compare him In the case of a twelve year-old Enghsh 
boy it would mean all Enghsh boys of his age, which in 
practice we might take to mean boys born in the^ same 
month oLthe^same yew, perhaps For adults the “ popu- 
lation ” IS all adults of the same race An I Q of 120 
corresponds approximately to a P R of 95, an I Q of 80 
to a P R of 6, an I Q of 100 to a P R of 60 Each method 
has its advantages and its disadvantages TheX!J-iaJiast| 
for children up to about fourteen, but thareaftec-thei 
P R IS better ^ 

The Bmet Tests were mdividual, and took approximately 
a n hour to g ive to each cluld The desire for Group-Tests 
which durmg an hour could be admmistered to a number 
of children simultaneously had often been expressed, and 
some progress had been made in tbeir construction, when 
the demand was mtensified suddenly by the decision of 
the American Army authorities, advised by a committee 
of psychologists, to submit all recruits to such tests m 
order^to assist m selecting qfficera, to enable^ pjatopnsjp 
b e equahzed in av erage inteUigencCj to_enable squad trammg 
to be done at different speeds by the more or the less 

1 Or oortain other measures based on the P B , such as the “ sigmar " 
rating 

185 



INSTINCT, INTELLIGENCE AND CHARACTER 
mt^gent, and to ehmm ate from the Army men imfit by 
rea son of low mteUigence The result was the Army Alpha 
Test for the majonty of reemits, and the Beta JTest for 
the illiterate or foreign speakmg part of the draft These 
were to some extent based on mateiial already at hand 
and partially standaidized by Otis, P mtner, an d_ o thers 
Euli particulars' of the Alpha Test can be obtamed m the 
book by Yerkes and Yoakum ^ Following the war, this 
test, and many others largely mspired by it, as well as 
some more origmal, were apphed to children m secondary 
schools , and presently forms smtable for elementary 
schools, and even group tests for infanta, began to appear 
A very complete hst of Group Tests on the Ammsm 
maAet up to 1923, will be found m Pmtner’s Intelligence 
Testing,^ and B allard’s Te^ls giyes partipjilari_ of 

most of the Enghsh forms 

Certain generaTpnnciples show themselves m a study of 
tests , and mstead of givmg random specimens of the 
questions asked, it may be more desirable to adduce them 
in illustration As has already been said, o ne _ class . of 
t te sts mea guresjmte Uige nce by astipg questions the answers 
to whioh_are, it is assumed, sure to have been “picked 
up_” unlega^Jhere ii_lack. of mtelh geiice Such tests do 
actually show a high correlation with other cntena, such 
as th^udgment of experienced teachers who have known 
the children for a considerable time In the Bmet Tests 
such a question as “ ! {;b it mori ung or.afteinonn ? is of 
this nature In group tests these mformation questions 
may take a form such as “ Pearls are found m mines, 
oysters, palms, wells,” the candidate having previously 
been instructed to underhne the correct word It is diffi - 
^ ori lt to avoid the fear tha t such tests may be unduly mflu- 
\^eno .6d by mstruction . and lend themselves to coachmg, 
which would defeat the object of the tester and would waste 
the t estee’s time on a pg^mularly bad kind of e ducation 

I Army Mental Teste, Holt, New York • Holt, 1923 
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An othe r group of tested largely identifies intelligenoe with 
the pjM^ssion and right use of vocabulary The Terman 
revision pf the Binet test has a list of words with which to 
make a direct trial of vocabulary Such a B inet test as 
yih at askmg the child to say as many words as possible m 
'th ree minutes is certainly connected _with„YOjeabulary 
)The “ opposite^ ’ test asks for the opposite of words and 
can be easy (as the opposite of black, or last, or near) "or 
very difficult (as the opposite of stringent, or disdam, or 
despite) It IS particularly in the hard examples that it 
tests richness and moety of vocabulary more obviously 
than mtelhgence But experiment finds t hese two closely 
corr elated, tho ugh on the_other bandaL'mauld seera_ that 
country children, for example, might be sadly handicapped 
and yet be quite intelligent 

This “ o nnosites ” test, however, does not merely test 
for the possession of a piece of acquired knowledge, as 
the information tests do It calls for the employment of 
mtelligenee at the time, for usually the subject has not 
previously considered what word stands in the “ opposite ” 
relationship to disdam (say), even if he should possess the 
required word and be accustomed to use it correctly This 
requirement of the exercise of mtelhgence at the moment 
of taking the test (and not merely previously m acquirmg 
the information or the vocabulary) is also an obvious 
feature in the “ an alogies ” test first developed by Wood; 
wo rth and by Burt, and m the co mplet ion or missing word 
test of Ebbm ghaus. Both of these call, in addition to 
vocabulary, f m a n a^gpreciation of^ rela tionships The 
former asks for the missmg term in such a pair of relation- 
ships as 

fin jfoh wmg t 

renunding one of the epigram, “ Pitt is to Addmgton as 
London is to Paddington ” , while the latter asks for the 
missmg words m a paragraph or sentence, as “ To 
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fnends is always the it takes,” one of 

the Trabue test sentences Finally (passing over numerous 
other forms of test) we come to those which employ the 
traditional forms of mduction and deduction mo re 
obviously The recogmtion of a geiJeral class is required 
by a test composed of elements such as this “ In this 
Ime of five words cross out the word which does not belong 
there 

chair, table, sofa, jacket, stool 

And similarly in this, m which the candidate has to find 
what the first three words have m common, and underhne 
that one of the remammg words which best goes with them 

Sparrow, eagle, robin (nest, hen, fly, air) i (from I E B tests) 

Still more obviously m the class of logical forms are ques- 
jti ons giymg a syllog ism and asking if the conclusion is 
true, or false, or undetermined, as 

All of the houses on First Street were burned 
Mr Smith’s house was on Second Stieet 
Conclusion Mr Smith’s house was not burned ® 

More oomphoated forms of syllogistic reasonmg occur in 
Mr Burt’s Reasoning Tests, as 

Where the climate is hot, aloes and rubber will grow heather 
and grass will only grow where it is cold Heather and rubber 
require plenty of moisture grass and aloes will grow only m fauly 
dry regions Near the river Amazon it is very hot and very damp 
Which of the above grows there ? 

A test simulatmg John Stuart Mill’s logical methods of 
Agreement _and Difference is the writer’s ‘ LHmdustani ” 
T^ which was one of those formmg the first Northum- 
berl ^nd Mental Te sts Its nature will be best understood 

*■ Both ol these can be given with drawings instead of words, to obviate 
la^uage difSoulties while geometrical figures can also be used From 
the above easy examples there la a continuous scale of diffloultv up to 
mally hard examples 

‘ Smith College Teste, Northampton, Mass , TJ S A 
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from the following explanatory introduction given in the 
Northumberland booklet ^ 


The sentences below are in a foreign language, and their meanings 
are given in English In each Enghsh sentence a word is under 
Imed, and you have to ♦underline the word which corresponds to 
it in the foreign sentence You can do this by comparing the 
sentences with each other For example, look at these 

1 Kuchh Malai = Some, cream 

2 Kuohh Pun Leoge = Will you take some cojfce t 

3 Misri Leoge = Will you take sugar ? 

By comparing 1 and 2 you see that huchh must mean some 
because it occurs m both sentences By comparmg 2 and 3 you 
see that leoge means mM you take Then the only word you do 
not know m 2 is pun winch must mean oafce Notice that the 
foreign words are not always in the same order as the English 
words 

The reader would perhaps hke to try a harder example 
of the same kind of thmg , and if so he will find it m the 
followmg test, part of one designed to be given to college 
undergraduates 


C rusoe Teat Instructions 

The followmg sentences are written in the language of Man 
Fnday, and a translation is given of each The English words are 
not usually in the same order as the words m the cannibal tongue, 
but by comparing sentences carefully you can tell which word 
means which By this means you can translate the paragraph 
which comes at the end Do so, guessmg any words which occur 
m the paragraph and not m the sentences 

1 Pnjal o lago ik gamba foobeet foe 

2 Twem ikko tnanen pen inkamt 

3 Oran moor famt ikku tnanen 

4 Ve inkamt twem enab 

6 Bon papro ikko trian trabamt foobeetem 

6 Twe inkamt vem pen horl 

7 Ve fora papro bon ikko oontom 

8 Prijal pasam ikko kmrot brods 

9 Corga fom ikko conto 

10 Ikko tnanen mangam ikko oontom pr' ikko kmrotenem 

11 Oran pnjal o lago foe lega 

12 Ve stapamt vehoa corpora rol ikko kmrotenem 

i Harrap, Parker Street, Kmgaway, London 
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13 Prij famt veve o sakko 

14 Pr’ ikko Bcunom leve biasamt 

16 Antal corga foin bena scuno bon ikko colbom 

10 Ikko tnanen lubamt moboo <■ 

1 To run swiftly is a great satisfaction 

2 The goats saw me soon ‘ 

3 The goats were very shy 

4 He saw me first 

6 The goat found satisfaction in feeding 

6 I saw him soon after 

7 He was feedmg m the valley 

8 The rook would fall swiftly 

9 The valley was green 

10 The goats like the valley better than the rocks 

11 To lun very swiftly is difficult 

12 He hurt his foot on the rocks 

13 They were swift to depart 

14 They went to the island 

16 No island in the world was so green 

16 The goats took fright 

Ikko enab reut twe brasamt als, twe trabamt a tnanen famt bon 
ikko sounom, gova fom ik gamba foobeet pn twem Hon veve 
famt antal moor e antal prij bin oarpom, a vet fom ikko anto lega 
rel bon ikko colbom o attro pn vevem Zanzib, twe trabamt a di 
veve famt rol ikko kmrotenem e inkamt twem bon ilcko contonem 
veve pasam f’t lago bon ik ollola moboo , dec di veve famt papro 
bon ikko contonem, e twe fom rol ikko kmrotenem, veve lubamt 
bena bordom bm twem 

* * iti * 

The mam uses to which mtelhgenoe tests have been put 
are to selec t children for special instru ction ,u]L.ach£ioIa for 
the.^^f6otive, to assist in selecting childr en fop ^ .dmiRsinn 
to High Schools and Secondary Schools, and to grade 
cl asses into g ro ups capable -of undertaking various Jypes 
of curric ula In schools m which the latter plan is followed, 
a threefold “ multiple tra ck” is a common aiTangement 
There are three tracks through the school, one smted for 
children of high I Q , one for the median group, one for 
those of low IQ In the inteUigent group, there are two 
a lternative s open, one being to go ahead at the rapid p^'Oe 
of which these children are quite capable, and finish the 
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scliool curriculum at an earlier age, thus enabling the 
children to enter High School or College one or two or 
even three years earher than usual As this may lead Jo 
pl unging them into the compamonahm. -of more .mat ure 
pu pils too suddenly , tothers prefer to have, for this group, 
n ot an accelerated but an ennc hed programm e, so that 
wible t raversing tlm same mam route as the normal group, 
and at the same rate, they find tjna^o deviatejntb numerous' 
mterestin g byways of study 

cleverer children much more abstract statements of funda- 
mental prmoiples can be given, projects can be planned- 
which involve their apphcation, and independent attempts 
afsoTution can be anticipated on the part of the children 
This is, m short, the Heuristic method so forcibly urged 
years ago by Professoi Henry E Armstrong , and the most 
dehghtful account of it is m his httle book m which he 
describes the researches which were carried out by a group 
of children whose curiosJy was provoked by_j^e story of 
the , monk ey which refused to be gowned Although the 
stone tied round its neck was too heavy for it to hft on 
land, yet at the bottom of the lake it picked the stone 
up and walked ashore With the l ess int elhgent children, 
on the other hand, the matter to be learned has to be 
broken into smaller umts, and these have to be practised 
separately Much more drill work is required For the 
lea st in telhgent oJ all a curriculum largely composed of 
han dwor k is appropriate 

InteUigenoe Tests have also been used in heu of College 
Entrance Exammations Columbia College, of Columbia 
Umversity m New York, has for some years employed 
the Th orndike Test io r this purpose, and has a considerable 

1 See, for example, S A Courtis reported by Rugg, m Twenty Thxrd 
Year Bookoi the Amenoau National Society for the Study of Education, 
1924, p 103 
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body of data as to the success of the new plan Reporting 
on it, Dean Hawkes says ^ 

Juat what it measures, I do not know Whether it is mtelli 
genoe or not it is hard to say until one defines exactly what one 
means by intelligence But I do know that it indicates more 
definitely and accurately than anything we are famihar with 
whether the boy will succeed in Columbia College 

And again 

Since the mtroduction of the Thorndike Test the percentage of 
men who are forced account of poo r scholarsh i p. Jias hee n 

c ut m hal f, alt hough our sch ol arship r equirements have Mtfid. 
dunngJthiBjBterval 

* Columbia Alumm News, 1924, xv, 390 
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The natural ooiollary to the mtelligenoe test is the achieve- 
ment test, a test of what has been achieved m the vanous 
school subjects Bmet himself, in his pioneer work, had a 
scale of school performance as well as a scale of mtelhgence 
Clearly, we cannot separate achievement from intelh- 
gence, even if we may approximate to separatmg mtelhgence 
from achievement An ac^evement test must measme 
the resul^of intelligence plus apphcation If opportumty 
and apphcation have been equal, it will place the candi- 
dates m order of mtelhgence If opportumty and intelh- 
gence are equal, it will place them m order of apphcation, 
of hard work 

Such tests of schoohng are, of course, nothm g but the 
old examinations, b ut with a difference The pomts of 
difference are that more time is expended on makmg the 
questions , that they are “ tned out ” on very large numbers 
of children before they are used to test other children , 
that objective methods of markmg are employed which 
leave nothmg to the whim of the exammer , and that the 
results are expressed m terms which enable a pupil to know 
his standmg, m respect to the performance, among candi- 
dates of his own age taken at random from the whole 
population 

As regards the first of these pomts, it is not intended, 
by the upholders of newer methods of testmg, to imply 
that the makers of old-fashioned exammations did not m 
many cases give much care and thought to the choice of 
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questions But it remains true that the old-fashioned 
paper was often, or usually, written in a mght or two in 
the study, and was not tried on any pupds untd the actual 
examination of which it was part , wh ereas in the mod ern 
achievement test the ques tions are accumulated for months, 
andTare particularly scrutimzed to see that they both covot 
adequately the whole groimd to be tested, and are hkely 
to“Bad'to ariiwrs which can be defiboitely and rapidly 
marked as good, bad or indifferent, without anv need of 
judgment during the marking ^ Durmg that time they are 
given to thousands of children and a ruthless rejection is 
enforced of questions which turn out to be ambiguous, or 
too easy, or too hard, or which lead to answers difficult to 
judge Of the bad pomts and the possible abuses of 
achievement tests we shall speak presently , but for this 
prmoiple of trymg questions beforehand there can be nothing 
but praise, the only conceivable objection being that m the 
case of important exammations on which a great deal 
depended, it might be difficult to make the tnals with that 
secrecy which human nature, even the human nature of 
teachers, makes necessary All who have set exammation 
papers will agree that m every case some question turns 
out to be ambiguous to the children Some question turns 
out to be never or hardly ever answered Some important 
branches of the subject can be entirely avoided by whole 
groups of candidates In my own expenence of setting 
examination questions for children, I have always found it 
a very great help, if time permitted, to send the paper to 
some headmaster fnend in another part of the country and 
have his pupils try it 

Durmg these standardizmg tnals, too, the markmg of 
the answers can be fixed and tabulated Usually the 
answers are required to be short Sometimes the answer 
has to be identified, and underlmed, among several prmted 
after the question Often the so-called “ True-false ” form 
IB used, in which the “ questions *’ consist of a number of 
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assertions whioli have to be marked plus (true) or minus 
(false) by the candidate, m which case, to penalize guessmg, 
the numjper of wrong answers is deducted from the number 
of right answers to obtam the score In another popular 
form the “ missmg »word ” plan is used ]ust as m the 
Ebbmghaus or Trabue InteUigence Test, except that here 
defimte knowledge as well as general mtelhgence is needed 
to fill up the blanks ^ 

These last devices (the^ort-answer Pl^, the MiS^le- 
oh oice Pla n, the_Tr3b-false Test* au^the Con^letion TeaJb) 
can all be used to advantage by the class teacher, or by 
the college lecturer, m weekly or monthly tests They 
permit a tremendous amount of ground to be covered m 
a haJf-hour test, and they can be marked by any assistant 
or even a clerk, who can supply to the teacher or lecturer 
not only the marks scored by each member of the class, 
but also the frequency with which each question was cor- 
rectly answered, a very useful piece of information They 
do not permit of paddmg Neither, of course — and this 
IS a pomt some wiU regret — do they permit of any display 
of good Enghsh composition But that is probably best 
tested separately Its marking needs so much time that 
it cannot be frequently combmed with a wide range test 
of subject knowledge 

The pnnoiple of the age scale is also used in ac hiev ement 
teste, and a performance or ac hievement age in each sub - 
jec t can be obtamed in the same way as a mentaTagejm 
mtelhgence For example, Mr Cynl Burt’s Keadmg Tests * 


^ At the spring meeting in 1924 of the American College Entrance 
Examination Bo£ird, a body which holds exammations admitting to 
a large number of American colleges, it was resolved to make a practical 
test of the new type exammations m elementary algebra and m ancient 
history For two years a commission of the Board has beep directing 
expenments with the new type examinationfl m certain schools and 
colleges At Bryn Wawr College for example, it was found that such 
examinations gave results oonSderably closer to the school reputation 
of the pupil than did the regular Entrance Exammation m ancient history, 
and somewhat closer in algebra 
• Mental and Scholastic Wests, London, 1921, p 346 
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have samples of reading of a difficulty suitable for each 
age This suitabihty is not decided by Mr Burt’s opimon, 
or anyone’s opuuon It is decided by actual^ tnal on 
thousands of London children Every child who is tested 
by that reading scale adds his own small influence to the 
determination of the norms of performance, as a bet regis- 
tered by the pan mutuel modifies the odds The piece of 
reading labelled x years is of such difficulty that 60 per 
cent of London children of x years fail m it, 60 per cent 
pass, by actual tnal The average child ]U8t passes 

In this particular test the paragraphs for reading are 
suitably prmted on cards, and the examiner hands them 
to the child one by one, beginning with an easy example 
which he can certainly read, and chmbing up the scale of 
difficulty to where he breaks down A readme age ” is 
thns ohtflined- 

A statistical measure which has come into wide use in 
America of late years is the A chievement or Accomphsh 
ment Ratio hn contradistinction to the Intelhgence Quo- 
tient) We can form a general accomphshment ratao 
from a combination of tests of different sorts, or -'We' can 
foim a separate accomplishment ratio for each school 
subject, for instance, for reading In this last case the 
Reading Accomphshircni, Ratio would be obtained by 
divi ding the reading age, not by the chr onological age, but 
by^th e mental age. Thus an Accomphshment Ratio of 100 
means that a child’s school performance is equal to that 
jof the average child of hia own mental age His perfor- 
mance may be considerably beyond the average for his 
chronological age, but if he is inteUigent above the 
average, this is only what we are entitled to expect 
ifrom hun Or his performance may be considerably 
below the average of his chronological age But if he 
is handicapped by inborn dullness, he deserves praise’ 
if he_ ha s madp as much of his ~ohe talent as ya; n on 
the average be expeo@ [ 
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To make the A B (as it is abbreviated) q[uite clearj take 
BIX hypothetical examples 


Xune 

I Q 

Actual Akeu 

* 

1 Mental Age 

Ferfonnance Age 

In a Certain Subject 

A Q 

A 

83 

10 yra 4 mos 

8 yra 7 mos 

8 yn 7 mos 

100 

B 

100 


10 „ 4 „ 

10 „ 4 

100 

C 

120 

>» » 

12 „ 6 „ 

12 , 6 „ 

100 

D 

82 


8 „ 6 „ 

9 » 1 

107 

E 

102 


10 6 „ 

10 „ 8 „ 

102 

F 

119 1 

' 

12 „ 4 

11 „ 6 „ 

93 


Here boys A, B and C are of different degrees of mtelhgence, 
as is shown by the differences m I Q But eac h of them 
IB domg work as hard as can be e xpected fiom him, for m 
ea ch case the performance a ge is _^e same as t he _mental 
age , and therefore each of these three boys has an A R 
oF~ 100 For their respective handicaps, they are doing 
equally well 

Boys D, E and F show a different picture, and one more 
m accordance with what experiment has actually found 
m schools D has the lowest I Q And his performance 
too IS, absolutely, the poorest But relatively to his mental 
age it IB a better performance th an that of F, and D excels 
F m AB Usua lly in schoo l expenments, A R s haro^Wen 
found more closely grouped round 100 than^^e^Q^s, just 
as here iiTthe^ six cases And the high ARs have not 
infrequently gone with the low IQs This may partly be 
of mathematical ongin, what is known as spimous mdex 
correlation But it may in part mean that the teachers 
help on the lame dogs, and get them over the stile, whereas 
the clever boys, on the other hand, t hough they do good 
work, could usually do better, and ought to do better in 
view of their mtelhgence Often they should _be £romqt^ 
to a cl ass where mo re will be req uired of them 

If a pupil’s Performance Ages in aU school subjects are set 
197 



INSTINCT, INTELLIGENCE AND CHARACTER 

out on a diagram we get a profile of his school performance 
Three such profiles are shown on the adjoining figure ^ 
In these the mental ages have been found by a Stanford 
mdividual Bmet Test, and the subject ages and average 
e ducational age by the Stanford Achievement Test The 
three children are members of a Special Opportumty Class 
of Pubhc School 166, Manhattan, near Columbia Umversity, 
and are, withm three months, of the same age The middle 
profile shows what is often found m ordmary classes where 
such gifted children are not bemg given the opportunity 
to go ahead with school work, for No 62 has an edu cationa l 
a ge co nsiderably below his powers No ^pon the right, 
has, however, an educational age practically equal to his 
mental age, while No 29 on the left has an educational 
age exceedmg his mental age, a_rare phenom enon with 
cleverer. children thou gh common with those below I Q 100 
The zigzag hues show*wEere "each child is ^fong and where 
comparatively weak 

For the elementary subjects, profiles such as the above 
can also be made with the tests given m Burt’s Mental 
and Scholastic Tests, or by tests such as Ballard’s, m Eng- 
land , while m America a host of tests can be purchased, 
for example, the Thomdike-McCall Readmg Scale (Teachers’ 
College, New York), and Monroe’s General Survey Scale in 
Arithmetic (Pubho School Pubhshmg Company, Bloommg- 
ton, Ilhnois) From these two pubhshers and from the 
World Book Company, Yonkers, N Y , information about 
a majonty of the American tests can be obtamed 

The expenenced teacher who first hears about these 
standardized tests is not slow to ask questions about weak 
pomts m their use, as he imagmes them First of these is, 
cannot a teacher coach his pupils m these very questions, 
so that the y Will appear J i a.be much heEeFiEan^^ 
argj Secondly , d oes not this plan of measuring- every)^od v 

1 yrom data m an article by Marwret V Oobb and Grace A Taylor, 
TMrd y tar Sooh ot liio Ameno&n NatioziaJ Society for the Study 
of Eduoatlon, 1924, pp 276-89 
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Three Educational Profiles 
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by everybody’s average mean givmg up ideals of perfor- 
mance , an d lead to a steady deterioration m wo rk ? 
Thirdly, do the teats not encour age mere memo ry work, 
are they not far too mechamcal * Fourthly, is not the 
most important thmg about a boy ’a work unponderable, 
mtangible, only to be appraised by an mdividual judgment 
of an expenenced teacher, and likely to be quite missed by 
these patchwork tests ? The parts.^of the-jnachine may^ 



To the first question the answer must surely be yea A 
child might, for example, learn Burt’s or Haggerty’s Readmg 
Tests as a medieval hedge clerk learned his neck verse , 
and rattle them off on recogmzmg the first three words, 
or the general pattern of the prmtmg In the bad old 
days (or the good old days) of payment by results m Eng- 
land children did practically learn by heart whole Readers, 
so that the examimng mspector was prone to produce 
jealously guarded, unknown tests from his pocket A 
remedy has been suggested m multiplymg alternative forms 
of the tests But it seems to me that the only real way 
to avoid ooaohmg is to hand the tests over to the teacher 
as a means by which he can satisfy himself as to the standmg 
of his pupils and to accept his verdict When authorities 
wish to know m a more formal way how the children m 
their schools stand compared with other distnots, an already 
pubhshed standard test can only be used if it is practically 
oertam to be unknown m the district , or an od hoc test 
must be constructed This latter is comparatively easy if 
co-operation between authorities can be secured For let 
a new set of questions, say m arithmetic, be made as similar 
in all relevant respects as can be to a standardized test 
Let hath sets then be given to, say, one thousand unselected 
pupils (whole forms or classes) m some distant district 
And let the scores m the new questions be standardized 
by oompanson with the scores obtamed m that test which 
16 already well known This leaves somethmg to accident, 
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but IS a great improvement on any plan which gives quite 
untried questions The comparison would not alone be of 
the home distnot with that distant district (though that 
would be mcidentally obtamed) , but through that to the 
comparison with the ^vider population on which the norms 
of the older teat were based Th e second objecti on note d 
above is not, 1 think, welljFonnded If a wide enough area 
IS taken for ^Ke¥tan~daf3ized norms, then I thmk the jiatural 
comp etitive sp ir it m ma n will se e to i t th a t there i s a steady] 
eff ort to be at the average , and this will raise the ayeragfu 
In many Amencan schools I have seen charts on the wall 
showmg how the class stood with regard to so-and-so’s 
standard test m such a subject, and have noted the upward 
ohmb of the curve to equal and pass the average In the 
sublimation of the mstmot of emulation, mdeed, this nvalry 
with a neutral set of norms plays an important part 

It 18 more true, prob ably , that such tests encourage mere 
memory jrork If I set a general question m class to be 
answered by an essay, the pupil has the chance of showmg 
a great deal more than his mere knowledge He can arrange 
his thoughts clearly or badly, make his pomts in a telhng 
and emphatic maimer or confusedly and umtnpressively 
And all of this we take mto account m gmng the essay 
an a, jS, or y On the other hand we must not forget that 
experiments have shown how variable our judgments of 
such answers are, and hov/ dependable on the whim of the 
moment An d although more than memory is required of 
the candidate, there is sometimes a danger that memory is 
minimized and that a lot of fine talk hides the absence 
of knowledge The best pupils may not like the Amencan 
achievement test so well, the worst pupils will fear them 
more for they certainly demand the facts ^ 

* " In a large course in Enghsh last year, shortly after the new type 
of examination was introduced, the hbranan and the manager of the book 
store inquired of the professor what had happened to hia course Both 
reported a quite unprecedented drive on the part of the students to 
borrow, buy, or steal the required books ” (Dean Hawkes, Oolumbtm 
Alumnt News, 1924, xv, 391} 
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In general, English and Amenoan examination questions 
appear to me to differ m this way, the Engh sh questions 
bemg Ims pomted and less liely to lead to similar answers, 
the American questoons more parcelled put mtp bits, 
hampermg the style of a really good pandidate, but finding 
out more about t^ other candidates Eor example, in a 
School Certificate Exammation in England m 1923, there 
was asked the question ^ 

What evidences are there to show that the opening of the Panama 
Canal has appieoiably influenced the trade routes of the world ! 

In the Regents’ Exammation of the State of New York 
m January of 1924 (an exammation of somewhat similar 
standmg and performmg much the same function) it 
happened that a question was asked about the same 
subject, but worded thus 

Write on the Panama Canal touching on (o) location and length, 
(6) nation oontrollmg it, (c) three cities directly benefited by it, 
and (d) two commodities that are brought nearer to important 
markets by this canal, stating from what market and to what 
market each is shipped 

These questions are by no means identical m mtention, 
but yet there is something common The second one, 
however, pins the exammee down much more, is less likely 
to lead to verbosity, and will be easier to mark A mature 
geographer would prefer the former , children, except the 
best of them, will prefer the latter, and on the whole will, 
I think, be more justly marked by it 
Bach of these questions is good m its way But some- 
times we get questions which are defimtely bad, at both 
extremes , at the one end bemg the ultra-mechamcal (to 
which weakness the Achievement Test in certam subjects 
is undoubtedly prone), and at the other the over-ambitious 
of the kmd hke that in the story (“ Describe the umverse 
and give two examples ”) There is here, as everywhere, 
a golden mean In them place, however, these new 

^ It was very fae«ily answered 
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Achievement Tests are excellent Especially m the tool 
subjects of reading and arithmetic they are revolutionary 
The law of diimmshmg returns applies here as everywhere, 
and some of the very best teachers, there can be no doubt, 
expend time and enoijgy m attaining an over-perfection of 
efficiency, when the tnal of a few standardized tests would 
assure them that their classes were already in the top 
quartile for these subjects, so that attention might better 
be given to explonng the pleasant fields lying alongside 
the beaten track of the Three R’s Individual weaknesses 
can be diagnosed Poor classes can be confronted with 
performance results And rewards can be given for improve- 
ment, for beatmg an average man, not an impossible ideal 
I have often wished I knew, for a golf hole, not the “ bogey ” 
score, but the norms of actual performance, the median 
and the quartdes I might regam seK-respeot 



CHAPTER XX 

GENERAL AND SPECIAL ABILITIES 


Thebe are two questions concerning intellectual ability 
which are continually cropping up, and which from different 
aspects have an interest which is now philoso p hical, now 
practical, now scientific, and now even mathematical In 
the first place, is the degree of abihty of which an individual 
IS capable due mainly to mhented quahties or is it mainly 
decided by environmental influences ? In the second place, 
IS abihty general or specific, can it be gmded by schoohng 
and opportumty along any channel, or is its direct ion as 
well as its amount settled by mbom fate ? The two are 
closely connecfedT for^Efthe answer to the first is that 
environment is all important, then the second question is 
already answered On the other hand, if abihty is mainly 
mbom, it might yet only be decided by nature whether 
the mdividual is to have a lot or a httle of it, leaving to 
nurture the decision whether the given amount shall be 
mvested in this or m that activity 
For their answer, moreover, these questions demand a 
consideration of all sides of the mmd, of the feehngs and 
the wfll as well as of the cogmtive processes, of mterest as 
well as mtellect In theory, the int ellectual powers mav 
b e general, but yet mhented sifemSc mterests .inaj jmpel 


r th e m m fixed d ueot iona. a result 
toraotically indistmgmshable from the ^mhentance of sjg^ecial 
kbflities. The question anses whether _ intere st creates 
a, bihty -Or abihty interest . and moreover, we all Itnowm^ 
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whose abihties and whos e interests appear to ptdl in 
di fferent direo t ions 

The ns^ of mtelhgence tests, and generally of quantitative 
measuring methods m psychology, has again thrown these 
questions into sharp r^hef, and has led to the consideration 
of new evidence Early tests, in the late nm eties of last 
ce ntury and the first few years of this, mainly endeavoured 
t o measure specific item s Speed of reaction to different 
kmds of stimuh , discnmmation of two points on the skin, 
of different tones, or of different colours , memory of non- 
sense syllables, sometimes visual memory only, sometimes 
auditory or kmsBsthetic , these and other functions were 
measured and, to one lookmg back at that work from a 
distance of a quarter of a century, it seems that it was, on 
the whole, earned through m the behef that the imnd wan 
a mosaic of such elements , s eparately measurab l e and able 
t o function separately even if t bey^ commonly combined in 
carrying out a complex pro blem Whatever the behef s of 
the’ihas^ minds engaged in it, there can at any rate be 
no doubt that such was the impression hkely to be gained 
by lesser disciples 

Wxth the advent of Binet’s work came a ne w poin t of 
view His tests were a medley of all sorts and kinds 
Some of them would have been desenbed as tests of 
sensonal discnmmation, some as depending upon visual 
imagery, some upon imagmation, some upon auditory 
memory, and so on But these classifications were im- 
matenal to his purpose He simply took care that there 
was a good mixture of different sorts of tests , or else, 
by not oanng at aU about it, he obtamed the same result 
by chance An mdividual’s standmg in the Bmet teats 
depends upon his performance m all these different kmds 
of activities A Binet score, m short, measujgs^an m^- 
vidual’s average ability,. If we picture two very unlike 
mdividuals, with very dissimilar psychologioal profiles, 
the y may vet have the same average sc ore Bmet and 
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hie ( Laciplee gave up, at any._rfljB-ioEJiIig .t une h emg._the_ 
attempt to .dusonimata. spera^ aWities An intelligence 
quotient measures an average of the mdividual’s intellectual 
powers, what M ClaparMe calls the “ global ” in tel hgenoe 
When we classify children according |io age an(i intelligent 
quotient we are only putting together children alike m 
average abihty They may yet have great mdividual 
.differences, two cpuntnes m ay ha ve the saine jayerage 
li height yet ver y diffe rent distnbutions of mountain and 
|vaU6j;_ 

At about the same time that M Bmet’s work began to 
attract attention. Pr ofessor Spearman had already earned 
out some of the expenments, and drawn some of the con- 
clusions, which have led him to enunciate his Theo ry of 
Two Factors According to that h3rpothesis, anyone’s 
ab'inty in any particular form of mental activity is the 
sum of two factors, one general and common to all mental 
processes, the other specific and pecuhar to that particular 
activity Spearman’s “g” or general abihty is properly 
so called (if his theory be confirmed) for it is really general 
to all activities I t is the lowland from which the moun - 
t ain peaks spnng, whereas w hat is_meaeiu:ed by Bm et 
Te sjis 18 a hypothet ical average height of the mountains 
On a psychologicaT^prbiffe BinePs” average measure, 
daparMe’s global mtelhgence, is a horizontal hne r unnin g 
thr ough the zigzag, with some actual performance pom ts 
b elow it, som e abo ve Spearman’s g^eral abihtv is. 
lo qsely speakmg, the honzontal )ine below which no per- 
f ormance fails A third hne suggests itsel f, the hne through 
the topmost peak, t he heiirht to which some special talent 
All three ar e important educational data Spear- 
man’s concept IS of pecuhar theoretical importance, but 
its actual consideration m psychological hterature has 
mvolved to such an extent the use of mathematical devices 
from statistics and the theory of probabihty, and is to so 
great a degree the subject of controversy (in which the 
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wnter has opposed Dr Spearman) that it would he out 
of place as matenal for disouaaion m a book such as the 
present Average or global mteUigence is m no danger of 
being overlooked while intelhgence quotients are being so 
freely discussed in pedagogical hterature There does, 
however, seem to be a peril in the possibihty that ^our 
e ducat ional machine nowadays may not care abo ut the 
peak s To utilize talent of a special kind it may be neces- 
sary to let time-tables and syllabuses go by the board, and 
that IS harder nowadays, especially as matnculation 
approaches, than it was in more primitive educational 
ages A colleague of mine once had m his class a youngster 
who had a talent for drawing so great that my fnend 
absolved him of all necessity of keepmg to time tables or 
even following any monthly assignments He could draw 
when he hked He is not now a world famous artist, as 
the story tempts one to say But he is a highly successful 
and artistic designer of well-known posters, and has, I 
think, justified his freedom 

How does experimental and statistical evidence point 
in regard to such special talents ^ The chief fact is one 
which we learn from c orrelational mvest igati ons , n ame ly, 
tha t most correla tions betwee n d ifferent activities^ 
p ositi ve A correlation coefficient, it will be remembered, 
is^a fraction which expresses the degree of resemblance of 
two hsts of men, say, the one hst giving their rank in one 
abdity, the other hst giving their rank m another abihty 
If all abihty were qmte general, not only in its potentiah- 
ties at birth, but in its actuahty at any moment, then the 
order of ment of 100 men would be the same for Latm, or 
for a Binet Test, or for musical discnmmation, or for any- 
thing else whatsoever All correlations would be perfect 
Now they are not perfect — ^far from it But they are 
a lmost always positive T hey are hard l y ever n egative 
This means that there is a tendency towards general 
abihty Not that this admits the existence of a " g ” m 
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Professor Spearman’s sense It only says m words what 
the correlation coefficients say m numbers, tliat„j£_ a man 
18 ajio ve the average in one Im e, he i s likely to^h e ahnv e 
t he av er age in a n othe r By no means certam to be In 
some subjects not very hkely to he But hardly ever is 
the bettmg actually agamst him 

The popular behef to the contrary can be traced to two 
sources In the first place, exceptions are always more 
noticed by the pubhc than commonplace usual occurrences 
And so, any men who are exceptionally good at one thmg, 
and exceptionally bad at another, are remarked, and taken 
as the type instead of bemg recogmzed as exceptions 
And m the second place, an easdy understood desire for 
justice m the world makes the mass of the people feel that 
if Jones excels them so clearly m x, there is probably some 
other hne m which they could mdmduaUy rise superior to 
Jones 

One hundred years ago. Sir Walter Scott felt and feared 
this prejudice 

The public are, in general (he said) verj ready to adopt 
the opinion, that he who has pleased them in one peouhar mode 
of composition is, by means of that very talent, rendered mcapable 
of venturmg upon other subjects There is some justice m 
this opinion, ew there always is m such as attam general currency 
But much more frequently the same capacity which carnes 
a man to popularity in one department will obtam for him success 
m another (Introduction to Ivanhoe) 


C orrelations reported between different school subjects . 


an 40 9, with a frequent occurrence of values round about 0 6 
I think, from a considerable experience of the hterature of 
correlation, that this is approximately a correct report of 
the facts Now these correlations, even al though they are 


all po sitive, lea ve pl enty of jroiajiiL J 
apemahmtion of tale nt The best way, perhaps, of con- 
vmeing the reader of this, is to give some correlational facts 
tft extenso in the form of a correlation table Here is one 
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showing scores of 100 children in an examination m mathe- 
matics and m French It represents a correlation of 0 61, 
but yet tjie reader wiU see that there are many cases of 
children good at the one and weak at the other subject 
The median marks are 45 m mathematics and 60 m French, 
and of the upper 60 children m mathematics 16 are below 
the median in French ^ Of the whole, only 68 per cent 



Mathematios Marks 

j 0- 10- 20- 30- 40- 60- 60- 70- 80- 

80- 

12 2 4 

70 

114 3 11 

1 60- 

“ * ' ‘ ‘ 

^ 60- 
JS 

* 2 1 4 3 3 4 ^ 

1 

2 6 4 1 " ■ 

s 

V vy”' 

30- 

2 6 4 


<7> 

20- 

1113 

10- 

2 1 


The jiumherB in the cells of this table are numbers of children 
For example, 8 children obtained marks in the forties in Mathe 
matics and m the sixties in French 


are on the same side of the median m both subjects, that 
IS, are strong m both or weak m both “ 

^ This cannot be checked by the reader because the mathematios 
median comes m the middle of the group with forty odd marks 

* Of course, m an examination such as this the correlation is dependent 
not only upon the inherent connection m the child s nund between ability 
m French and in mathematics, but upon differences m the abihty of 
teachers of these subjects In the some examination, for these 100 
children, the correlation between French and ISnghsh was 0 35, between 
Fnghah and mathemahoa was zero It is tempting but dangerous to 
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Indeed, ju at aa among the pablio there may be an exaggera- 
tion of belief m apeoiabzation of talent , ao there haa been, 
r tfilhk, among rea earch wor kers in^sy ohologyjind ped agogy , 
a n exa^era tecTide a of the amo unt of aimlarit y connoted 
by correlation ooefficienta There haa been noticeable 
durmg the paat year a tendency to emphaaize the lack of 
agreement between hata which a correlation of 0 S or 0 6 
or even 0 8 perrmta, and minimize the former regard for 
their resemblance The general fact seema to be fairly 
[stated by saymg, that while it is true that correlation 
coef&cienta are positive for the most part, yet they are so 
far removed from umty that great diversity m talent may 
ye t ooexiat wUh thercL It is not imtil a correlation oo- 
efflcient is well over 0 9 that any predictions based thereon 
are of much practical value 

Two hues of mvestigation which bear on the question 
of average abdity bemg inherited or acqmred are (1) 
m quines into th e men tahty of twma-andL aifehn^s, and (2) 
res earches mto t he o onatancy or otherwise. -wi th adv anmng 
ipge, of the intelhgence quotient Twms are notonously 
moie likely to resemble on^ another than sibhngs — brothers 
and sisters of the same family who are not twms Agam, 
however, there exists the poasibihty of explaining this 
resemblance, aa far as mental quahties go, either by saymg 
that the reason is the identity of inheritance, or by claiming 
that it IS due to the exceptional identity of home circum - 
stances Researches by Qalton, Thorndike, and others 
pomt to the former factor, mhentance, as bemg more 
potent Thorndike compared twms of different ages, and 
found that young twins resembled each other mentally ]ust 
as much as old twms did, whereas if the identity of home 
circumstances were the cause of the resemblance, then its 

draw conoluBiong from suoh numbers as to the relationships existing 
between the inherent abihties, the nature of the teachmg, and the skill 
of examining^ in those subjects It is very desirable that large pubho 
examination authorities should employ a statistician to compute and 
pubhsh correlations of this kmd baaed on their extensive data 
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effect ought to go on moreasing up to the tune when they 
left the home Galton followed up oases of great mental 
similanty between twms, and also great dissumlanty, 
which not infrequently occurs If home identity were the 
cause of the similarity, one would expect twms brought up 
in different homes frequently to show dissimilar mentahties 
But m fact, m Galton’s data, twms brought up m the one 
home were as often dissimilar as were those brought up m 
different homes (havmg been separated at or near birth) 
Their similanty or dissinulanty appeared to be independent 
of t he enyironment 

Mental correlations between twms are of the order of 
magmtude o f 0 7, thus exceedmg m size mental correlations 
between ordmary sibhngs, which are of the order of magni- 
tude of 0 5 In their turn, however, these latter correla-| 
tions exceed correlations between pairs of mdiyiduals of; 
different parentage, who, indeed, show no correlation if 
care is taken to make the selection really random, and to 
avoid oertam technical sources of spurious correlation 
Agam, we are faced with the question whether this 
mental correlation of siblmgs is due to their sharmg the 
same home advantages or disadvantages, or to their inheri- 
tance from a common ancestry Researches are conflictmg 
m their testimony, but when care has been taken to make 
allowance for vanous subtle mathematical troubles which 
tend to camouflage the true facts, t hey seem to me to 
sp eak more decidedly m favour of the importance of 
he redity than environment The need for mdependenT 
repetition of the more important experiments is great If 
such repetition were to confirm the f oUowmg results obtamed 
by Dr Kate Gordon,^ the prepotence of heredity would 
seem to me to be fully established 

Dr Gordon tested the mteUigenoe of over 200 pairs of 
sibhngs, all 400 of whom had hved for ten years and more, 
not in their separate homes, but m three orphanages m 
^ See Elderton, Biometnka, 1923 And see also footnote, p 217 
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Califorma Here there is no home environment tending 
to make brother and sister both better, or both worse, than 
the average The common orphanage environment could 
not make brother and sister resemble each other any more 
than it made any boy resemble any girl inmate But the 
B ibhngs stdl showe d a strong me ntal s im ilarity m their 
departure from^ the average, with a correlation 0 62 prao- 
ti^lly identical with thatifound for home-dwelhng siblmgs 
If this IS not an accident of comcidence, and is confirmed 
by repetition, and if no mathematical sources of spunous 
correlation remam undetected, then it would seem that 
this similanty of sibhngs is entirely explamed either by 
inhentanoe, or by the common home environment of very 
early infancy before transfer to the institution This latter 
seems rather unhkely m view of their ten years or more of 
orphanage life 

We turn now to the question of the co nstan cy of th^ 
mte Uigenoe quotient Many psychologists beheve m this 
constancy That is to say, they beheve that a clever child 
of five wfil be a clever child of fifteen, a dull child of five 
a dull child of fifteen They do not mean, of course, that 
this 13 the absolutely unvarying rule But they do beheve 
that it is much more, very much more, the rule than the 
exception For the evidence m favour of this constancy 
of mtelhgenoe quotient the reader should turn especially 
to Terman ’s book on The Measurement of Intelligence in 
Children, and to articles which appear frequently m the 
ounent psychological hterature Intelligence quotients of 
children have been measured as much as seven years apart 
m children’s hves, and have been found on the whole to 
be only shghtly changed The average change reported 
iS about five pomts of I Q , sometimes up, sometimes down 
I have tested a few children myself over four years, and 
found practically no change m the Bmet I Q And by 
group tests, which give a much less rehable measure, I 
have tested some el even h , qpdrpid .cTnldr aTi at an mterval 
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of one year, and found 84 pei cent of them to have sub- 
stantially the same IQ, meaning that they were placed 
within one category of the former position, a category 
embracing ten pomts of I Q 

Agamst the doctrme of constancy of I Q are voices from 
vanoua quarters First of all, in the reports from psycho- 
logists themselves, despite the fact that the majonty of 
measured IQs remam fairly steady, there are also in- 
stances, m a small but important mmonty, of cases where 
there is senous change of I Q It can be said of such, 
however, that they are more rare with careful individual 
tests than they are with group tests , and they are more 
rare with carefully tramed exammers than when untrained 
persons do the testmg When such sources of error are 
removed, and when obvious physical reasons have been 
ehmmated, there are not many discrepant cases left 

In the second place teachers, parents,, and lJiembera_of 
the jpubho are widely convinced that many child ren d evelo p 
l ate, a nd do not show their real mtelhgence during the 
elementary or lower school years , and that, on the other 
hand, c lever children often wi t her away mentally , and prove 
to be no more mteUigent, as adults, than their duller school 
comrades As Sir Walter Scott said, no doubt there is 
some truth m any opinion so widely current But it has 
to be discounted a httle for one or two reasons 
Firstly, the measure of mtelhgence employed m the 
school period of these children is usually their success with 
school work But the psychologist may assert that had he 
been given a chance to test these children by modem 
methods, he rmght have foimd out that t hese ap-parently 
precocious children were not rea lly clever b ut o nly crammed , 
aiid that these apparently poor n unils were not reallv dull 
but only umnterested Martm, m Tom Brown's Schooldays, 
probably did badly m Latm verse, but he probably had a 
high I Q 

Then the measure of mtelhgence m later years is often 
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success m the world’s work, perhaps success m busmess 
Now success m.busmess is by na. .means-e jisured bv intelli- 
gence alone Zeal, abihty to work hard, and even to endure 
drudgery, a hkrng for financial rewards, tact in getting on 
with other men, these and other factofs all play their part 
lln some careers ruthlessness of character may be of great 
importance, and even a ce rt am disregard for niceties of 
conscience not a handicap Especially, persist ence a nd^ hard 
w^k m ay explain many a slowly developmg child without 
any need to suppose that he has become more mtelhgent , 
and lack of those quahties may explain the reverse 
phenomenon without any actual change m mtellect having 
occurred 

There can be no harm in encou raging average students 
to h ope that hard work may improve their intellectual 
s tanding. In effect, it wiU do so But there is consider- 
able power for harm, I think, in the exaggerated doctrme 
preached by some, accordmg to which it would almost 
appear that the best guaran tee of succe ss m life 1° bn 
unsuccessful at school The gram of truth m it is, that 
bookish success at school, if it is won at the expense of 
mixmg with others, at the expense of exercismg powers of 
leadership in clubs and games, is not worth while But 
all-round school success, with a leamng to work rather than 
t o play, l a much the best guarantee of l ater j^nccess- 

The whole of the question is rather comphcated by 
doubts whether Bmet Tests do measure only such part of 
the intellect as is exphcable by heredity In all discussions 
about these questions there is considerable danger of argmng 
m a circle Here it shown itself m a tendency to say that 
our tests should only test inherited mtelhgence, not acquired 
knowledge, and that such tests can be identified by the 
fact that they contmue to place a group of children in the 
same order of ment as they grow up Tests which do not 
do this are rejected, and then the fact that the snmvmg 
tests show constancy of I Q is held to prove that inteUi- 
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gence is inborn and unimprovable Now on tbe whole, I 
beheve that mteihgence rea ll y is inborn and compa/rahvety 
ijpalterable,_but I feel some danger m the circular nature 
of the above argument The fact that some tests can be 
discovered which show comparative constancy of I Q with 
inoreasmg age is the’ central fact, and it proves that some- 
thmg intellectual exists which is mamly inhented But it 
does not seem to exclude entirely the possibihty that other 
parts or phases of mteUeot can be changed by schoohng, 
unless we define intellect only as that which persists un- 
changed 

Chem 1 
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THE INFLUENCE OF SCHOOLING ON INTELLI- 
GENCE AND THE LIMIT OF ITS GEOWTH^ 


Two pieces of work m particular, undoubtedly of first- 
class experimental character seem to show very much 
dependence of inteUigence on schoolmg, or rather depend- 
ence of the Binet IQ on schoohng The first was a 
researoK by M r, Cvnl Burt, in which at great labour he 
obtained for each child m a whole school the Binet mental 
age (B), the mental age according to Mr Burt’s own 
Reasomng Tests (I), the school age (S), and the actual 
age (A) By comphoated, but as I beheve perfectly vahd 
mathematical calculations usmg partial correlation, he then 
shows that on the average 

= 64J_+ 33 n- 11 A 

so that “ s chool attainment is the preponderant contributor 
te ethe Binet-Simon tests,” a nd with these tests 

a child’s mental age is a measure not only of the simount of mtelli 
genoe with which he is oongemtally endowed not only of the plane 
of intelligenoe at which in the course of life and growth he has 
eventually arrived , it is also an index, largely if not mainly, of 
the mass of scholastic information and skill which, in virtue of 
attendance more or less regular, by dmt of instruction more or less 
effective, he has progressively accumulated in school 

These conclusions are very important, and the experi- 
ment ought to be, and doubtless wdl be, repeated several 
times Meanwhile, there are two points which deserve 
mention in the argument which has followed 

^ Part of a lecture given in the Graduate School of Education, Harvard 
Umversity, Apnl 28, 1924 
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In the first place, supposing the above numerical equation 
were fully confirmed, it might be illuminating to change 
the emphasis in Mr Burt’s sentences, and say, “only to an 
extent of about one half does performance in the Bmet 
Simon tests depend on schooling ” T hat is a great de aL 
to h ave tests half indfenendent of schoohng , even if they arel 
not wholly independent as enthusiasts hoped and believed 

Secondly, it has been pointed out that S m Burt’s work 
was not the “ length of exposure ” to schoohng, but the 
standard attained in the school, and that at might equally 
be said from his results that inborn mtelhgence determine s 
sc hool standard as that schooling mfluences mtelhgen ce 
The cart and the horse are causally connected, but ve 
cannot tell from the correlation coefficients which is cart 
and which is horse ^ 

The other piece of research, by Mr Hugh Gordon, nuts to 
a prolonged trial the assertion made by many test enthu- 
siasts, and not altogether unsupported by definite instances, 
that almost total absence of schooling leaves the Bmet I Q 
uninfluenced To test this m a systematic way Mi Gordon 
turned to two special classes m England, gypsies a nd canal 

* Footnote, 1931 — good deal of water has passed under the bridges 
since the lecture of which this chapter is a svunmary^as given m 1924 
I have discussed the same or albed matters m Chapters VII and VIII of 
A Modem Phxlosophy of Educatxon (Allen So Unwm, 1929) where especially 
on pages 164-6 two repetitions of Burt’s or at least a similar, evpenment 
are described which gave i-esults much more in favour of mbom intelhgenoe 
than length of sehoolmg as the cause of school success These researches 
are described m the 27th Year book of the American National Society for 
the Study of Education (Secretary, Quy IMt Whipple, Danvers Mass ) where 
also a very full bibliography of the present problem is printed, and where 
also later experiments similar to Dr Kate Gordon’s (see p 211 of the 
present book) are set out 

The moat fervent exposition of the nurture side of the argument 
(as agamst mbom ' nature ’ ) is of course Professor W. 0 Bagiev’s Pet^ 
mvm sm, m Educatxo n (Baltimore, 1926) which ought to be read in conjunc 
tidh with bngham s Study of American Intelligence, Princeton Univ Press, 
1923 Logically mmded readers who have some traimng m mathematics 
might like to read T L Kelley’s The Influence of Nurture upon Native 
Diflerences (New York, Macmillan, 1926) but it is very hard reading not 
hghtly to be undertaken 
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boatmen, whose children get very much less schooling than 
the ordinary cluld His general plan was to see whether, 
under such neglect the I Q sinks as the child gets olde r, 
and his evidence points to this being indeed the case 


True, he did not measure the same children as they gi ew 
older, but only o lder brothers and sisters m the same family 
The younger children averaged about 100 I Q , but this 
decreased as older children m the family were tested, 
strongly suggesting that they were handicapped by lack 
of schoolmg The phenomenon was more marked among 
the ca nal boat childre n, w ho not only go least to school . 
bu t niix least with oth ers 

We learn from some references by Dr Ballard th at these 
sa me children are bemg retested by non -langu age tests. ^ 
and are giving diffeient results As they stand at present, 
the experiments IHgicaW' tlia t reasonable schooling is 
necessary to devel op that which is measuied by Binet tests 
This may mean S^EBeT'tnac mtelbgence "iT^veloped by 
schoohng, or that Bmct tests measure sometbm g-in. additio n 
ltoante1.ligen.ee 


But, indeed, it seems mciedible that such great lack of 
schoohng should not depress the mteUigence In garden- 
mg there is, no doubt, inherent in each seed a maximum 
hrmt of size and quality But no gardener, nobody, but 
knows that more than good seed is necessary It is not 
immaterial whether it be sown upon a rock, or by the 
wayside, or in good ground, nor must it lack moisture 
As we go out fiom the city into the rural districts, we 
often find the average I Q of the children, as measuied 
by the usual tests, becoming lower Is this due to a real 
decrease in mteUigence, or is it due to the fact that the 


I Footnote, 1931 — Fhe results of this retesting are given m an article 
by Miss Frances Gaw Bnt Joum Paycliol Apnl 1926 Miss Gaw found 
that the performajice ’ tests are insa mf li^ p noe d by environinent an d Jiy 
lac k of..sCirooling than 18 the Binet scale Shestates' her opinionthat 
u ith subjectsUom so' limited tm "environment as that of the canal boat 
children perfoitaanoe tests furnish a better means of judging intelligence 
than do the Binet tests 
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country children, though mtelhgent enough, are less ready 
with verbal responses and are less famihar with the type 
of material used m the mteUigence test* And if the 
decrease m intelligence is real, is it caused by lack of book- 
learning, lack of vocabulary, lack of the stimuli to the 
sharpening of wits which the town child finds, or is it 
caused by the pull of tov ns taking away the moie imagina- 
tive and the mentally more alert * 

The results of Mr Gordon’s experiments, showing as 
they do a considerable influence of schooling on the Binet 
I Q , would mdicate that part of the difierence is due to 
that factor Country schools are, m general, less likely to 
have as many books, or teachers with so much cultural 
expenenoe, as town schools, though here and there an 
exceptional man or woman may prefer the peace of the 
hills to the lectures and hbrary books of the town Many 
country schools are small, and mteUectual mteroourse may 
thereby be limited The children hve m smaller com- 
mumties or even m isolated farms, and converse but httle 
compared with their town cousins AU these thmgs may 
dull the mteUigence either fundamentaUy and reaUy, or 
apparently and as misjudged by the academic mmd 
But there is some reason to think that the selection 
factor, the drainmg away of the talent of the countryside 
to the towns, is even more important , and that the less 
stimulatmg life of the farm is the cause of the phenomenon 
not by actuaUy produomg a lower mteUigence, as the tests 
define it, but by repeUmg the more active mmds Both 
m Yorkshire and m Northumberland experimental tests 
have shown, not conclusively but at least suggestively, that 
a t a stiU greater distance from the town and out of the 
i mmediate range of their attraction , a ch ange m the 
o pposite direction sets m, and the ave ra ge I Q rises agam , 
though not to the level of the suburbs populated by^the 
successful members of the city 

In 1916-17 Miss M E Bickersteth tested mdividuaUy 
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a large number of children m the Yorkshire Dales, and 
found some surpnsing instances of remote talent 

Some of the schools (she tells us) ^ were only reached Hfter a walk 
of many miles over the fells, and at these schools, far from 
any village, and attended by children hvmg m lonely farms on 
the moors, sometimes three or four miTes from the school, the 
performance at the testa was almost mvanably above the average 
for the Dales as a whole In these remoter Dales 84 per cent 
of the children were above the average for the Dales as a whole m 
the Reasoning Test, and 74 per cent m the Memory Test, while 
very marked abihty was not infrequently shown in the case of 
individual children 

In 1921 and 1922 the present writer devised, and 
standardized by prebmmary experiments, group tests 
which were admimstered to large numbers of children m 
the schools of Northumberland, about 3,000 in the former 
and 14,000 m the latter year The primary object of 
these tests was to discover children worthy of free secondary 
education among those elementary schools which had not 
sent m any candidates for the orthodox exammation m 
English and mathematics on which such free scholarships 
were usually awarded For it was feared that the lack of 
candidates from these schools might at least m part be 
due to a feehng that m such an exammation their pupils 
could not successfully compete with the more favourably 
situated town children The distrib ution of mtelhgenoe 
su ggested by the 1921_ tests^was that the h ighest abihty 
was found olose^o the cities^ and far away f rom the cities. 
a£^o^E~~the~interme^ate areas had been dra med by 
s election 

In 1922, when larger numbers were available, this 
phenomenon was, though less well marked, still I thmk 
apparent Northumberland is divisible mto an urban area 
along the River Tyne, bordered by a densely populated 
coalfield, beyond which hes the large and sparsely popu- 
lated hill region of the Cheviots In the urban region the 
1 Bni Jowm of Ptyohology, ix, 23 
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proportion of children with IQs over 130 was 1 in 96, 
rising in one very favoured suburb to 1 m 30 Outside 
this urban region, up to the 260-foot contour hue, the 
proportion fell to 1 in 231, to nse again m the hiUs to 1 in 
96 The possible errors of these experiments are such that 
one dare not feel oert&m about the conclusions * But they 
seem to pomt m the direction mdicated ^ A factor to be 
borne m mmd is that the population of these hills is not 
descended from a peasantry but from the very active 
reivers and raiders of the marches, who pitted their wits 
agamst the equally alert Scots across the Border 


A question which has aroused even more controversy 
than the preceding, and one which is fundamentally con- 
nected with it, is that of the limit of the growth o f mtelh- 
gence Probably no one, who, before the advent of tests, 
had been asked to what age he thought mtelhgence con- 
tmued to develop, would have rephed with any age less 
than twenty -one , and I ]udge that most would have given 
a much higher age One of the surprises of tests has been 
the discovery that average performance m them, which has 
been mcreasmg steadily from year to year up to about 11, 
begins to slow down and reaches an upper hmit at or 
about 16 years The exact age is disputed, whether 
14, 16 or 16, but workers with tests agree on the general 
fact 

The first answer of a plam man to such a statement is, 
so much the worse for the tests But the phenomenon 
needs more careful description It is seen most clearly m 
group tests m which a pomt-score is given For example, 
m the Otis Advanced Tests the max imum score is 230, 
and the average score obtamed by different age groups is 
as shown on page 222 

* See Thomson Bnt Journ oj Psychology, 1922, xu, 201 , and Duff 
and Thomson, in that Joumai, 1023, xiv, 102 
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After the age of 18 there is no increase m the average 
score, a nd n ot much afte r 17 

one possible flaw m ^is is that it may Jbe due to 
the speed factST Thp Otis Advanced Test is timed page 
by page sindrwe may think, pe rhap s l^is not the hmi t 
set by mtelhgenoe but b y speed Some mdividuals, how- 
e wrT dhtarnlTvery high score, over 200, so that there is 
evidently no physical impossibility in exceedmg 130 What 
one would hke to know, nevertheless, is how the above 
numbers would have run had as much time been given as 
the candidates wished for ^ My own experience with 
college students leads me to beheve that m their case all 
^^but a very small number would get scores of 200 and more 



if given more time, and many would get perfect scores 
Now Enghsh college students probably approximate to the 
level, intellectually, of the upper 10 per cent of the popu- 
lation, so that one cannot make any general conclusion 
from them But it is at least possible that givmg plenty 
o f tune would not only raise the above curve bo dily ^ but 
d isplace its tummg-point towards a higher age. 

Another possible criticism of the 16-year limit of mtelU- 
genoe is that perhaps there is something m the tests which 
creates it, in this way The commonest form of test is 
one which uses material which, it is supposed, is the common 
property of everyone, the possession of which does not 
’ See Bucb, Jounu of Mduc Psychol , 1924, ix, 39 
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depend upon schooling, or only upon such schooling as 
inevitably comes to every child Now towards the age of 
14 it becQpaes increasingly difhoult to make questions which 
are confined to such material and are hard enough to 
extend the cleverer children They could do more difficult 
thinking, perhaps, but examples of such are al\lays placed 
in some province of reasoning where particular knowledge 
18 also necessary, such as mathematics, economics, or 
engmeenng Perhaps the curve turns at 16 just because 
it 18 impossible to make tests which both are hard enough 
to extend the older cleverer subjects and also are confined 
to common knowledge for their matenals 
There is, however, a nother type of tes t which gets over 
the difficulty of commumty of knowledge m another way, 
namely, by giving a lesson, as it were, on th e su bieot and 
t hen testin g Such, for example, is the cipher test m the 
Terman-Bmet senes, where a standardized lesson is given 
on the cipher, and then the pupil is examined as to his 
abihty to use it Such, too, is the Hindustam Test, ^ in 
which a method of identifying the words is taught, and 
then a test which can be worked m the same way is apphed 
It seems possible that tests of this sort might push the 
“ hmitmg ” age up past 16 In the case of the Hindustani 
Test the average marks obtamed by elementary school 
children in Northumberland who were neither retarded nor 
accelerated in school were as follows 


Age 

lOi 

11* 

12* 

18* 

Marks, per cent 

16 

27 

38 

S4 


These marks show no signs of reachmg a limit at 14 (as 
the Amencan Army Tests di^) nor even at 16 The slight 
curvature oFihe graph is against the idea "of any hrnit 
bemg even near at hand There is, perhaps, some possible 
^ Sea page 188. 
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fallacy in the circumstance that only children in their 
normal school class were taken But there were at the 
time m Northumberland as many accelerated as„ retarded 
children It is true also that the 3,000 children tested at 
the time included a large proportion who were put forward 
by their headmasters as candidates for scholarships But 
they were mainly accelerated m school, and as such are 
not included in these norms In any case, this is a per- 
fectly well defined set of children, those who go through 
school with one grade or standard per year , and in their 
case at least it seems certain that what is measured by the 
Hmdustam Test does not cease improving at 14 years, and 
improbable that it ceases at 16, from the shape of the curve 
The other and more orthodox pomt of view (for a psycho- 
logist) IS weU illustrated by curves which can be drawn 
from the figures in Mr Burt’s book ^ on page 133 There 
th e percentage o f children who can pass each test is given 
for each year of_age fiTthe eaiier tests this percentage 
reac hes 1^0^ an early age With tests lower down the 
hst this pomt IS later The curves of increasmg percentage 
for the hardest tests are more and more gentle m slope 
Many of them, at the highest age (14) which Mr Burt’s 
table shows, have by no means reached the 100 per cent 
pomt , but a httle consideration of their shapes convmces 
one that it is improbable that they ever wdl, and that it 
IS not at all unhkely that they turn and run parallel with 
the base hne at some age such as 16 

, We do not know If I confess myself as by no means 
Ijconvmced that the hmit of growth of intelhgence occurs as 
flearly as sixteen years, I must confess also that the evidence 
[on the whole pomts that way We need many individual 
studies to learn whether the age of cessation is difierent m 
different mdividuals or the s^me closely for all And if it 
18 different, whether a high or low IQ at 10 years goes 
with prolonged growth Most prediction to-day is based 
* Mental and Schalaahc Testa, London, 1821 
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o n the belief that the intelligent child of 1 0 will go on 
dev eloping at least as long as the du ll child, and most 
res earch tends to confirm this" Ttlunk that i f tests could 
be devi^d and st a ndardized which would giv e a fair chan ce 
to the'sup enor intellects to ehow their powers of abstract 
thinkmg, t hey would be found to go on de^lo^ ng for 
y ears after sixteen Excepting for the speed hmit, there 
IS nothing in any intelligence test which cannot be done by 
such adults , and they could do far more difficult thinkmg 
than IS there represented And I do not beheve they could 
do it at 16. It IS impossible to make tes ts wh ich are diffi - 
cult feough to stoain supenor adult inteUigence (as dia- 
tmguished from judgment) and yet are congnsd to ever y- 
da y situations common to educated and u ned ucated ahk e. 
if we except questions of a catchy or puzzle nature If 
we could make such, or could measure in some other way, 
I thmk we would find intelhgence growing far past 16 m 
the case of the superior And they would cause the average 
also to continue with an upward tendency, if a shght one, 
past that age 


It wiU be seen that there is here a connection between 
the two parts of this chapter My behef is that mtelh- 
gtjin cft of -jL-fni pennr sort can, after a bou t 16 ) no longer 
tod in commonly grasped situations o ppo rtum ty to show 
itself (though good judgment may) , but th at only i n the 
more abstr act situa tion s attained thi ough ^ducationi.iQ- 
o ludmg self-education, can this occur It is impossible, 
even m tests before 16, to keep out those which require 
some schoohng After 16, there are none, except testa 
requirmg schoohng, w hich are ca iMibIfi<o f mea8u nng-.tli<t, 
more mtelhgent It may not be a mere coincidence that 
the age given for the cessafion of growth of intellect is 
approximately that at which schoohng commonly ceases 
However, here as everywhere, we must bow to experiment, 
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though while awaiting experiment’s decision we may he 
content with experience Ex periment fi nds i t imp ossible 
t o demo nstrat e a growth of intel hgence ( in th e average 
man) af te r sixteen Experience must not refuse to note 
this interestmg fact, and may not pooh-pooh it We have 
to rememher that doubt which creeps in when we decide 
against an argument which we dislike We may have 
decided against it because we dishke its conclusions And 
assuredly none of us hkes to think that he is no more 
inteUigent now than when he was sixteen 



''CHAPTEB XXn 


DIFFERENCES IN WILL AND TEMPERAMENT 

M obs important for the happiness of the mdividual than 
di fferences m intellflot are differences ui diapoaition, which 
also no doubt have their inhented foundations, but are, it 
would seem, m ore open to education a n d more m fluenced 
bj;_environm 6 iit But whereas intelhgence is measuredj„aB„- 
it were, up and down a single scale, in speakmg of tempera- 
ment or of disposition we commonly use several vanab les 
The traditional clswsification of temperaments, and it is 
still pretty weU as good as any other, is mto the sangmne, 
the melanchoho, the phlegmatic and the choleno ^ The 
sangmne is fickle, changeable, merounal The phlegmatic 
18 difficult to move, unenthusiastio, takes things as they 
come , 18 placid and sohd The melanchohc is emotional 
enough, but of a sentimental poetic mood, mchned to 
mysticism, and to depression The oholenc is single of 
purpose, headstrong, bigoted, the stuff that reformers and 
die-hards are both made of M yiawbe r was sangmne, 
Columbus was oholenc, Don Qmx ote melancho ho ,~but no 
great’or interesting person was ever phlegmatic At most, 
he put on the appearance of it 

When we oast round in our minds to place heroes of 
history and of fiction, and persons whom we know, mto 
their appropriate category m these four temperaments, the 

* These four traditional types are named in conformity with an ancient 
medicinal theory, cnnoiialy like the hormone th0aiy-u]iJ»ida]i!:, that our 
temperaments are tHe result of the preponderance m us of one or other 
of four humours — blood, bile, black bile, and phlegm , of which blood » 
gave the sangume, bile the oholenc, the block bile the melancholic or 
atrabihous, and phlegm the pblegmatio. 
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most stnkmg fact we notice is that they release to fit m 
Always they have some tmcture of other types Always 
they fail to supply some aspect of the type to which other- 
wise they seem most to approximate Indeed, people are 
not divided into any such clearly defined classes, nOr are 
boys and ^iris in school They deviate more or less in 
raiatmg directions, from one general average individual 
And yet it is oonvement to make the attempt to classify, 
provided we do it with caution , and useful to have a stock 
of names to identify the classes The best way to treat 
the fickle, s angmne, mercurial, butterfly-minded child in 
school 18 to scheme to engage him or her, together wDi a 
group of steadier comrades, in some interesting -project 
wiuc h vin ll last for some time The ch oleric has to be given 
his head, but other things than those to which he naturally 
attends have to be hnked on to his rather narrow interests 
so as to appear indispensable to his main object Fluch 
a boy has energy, and wdl do his mathematics if he beheves 
it will help him to go to sea, if that happens to be his aim 
The melanchohc, the artistic, should above all not be 
ridiculed for'Es probable lack of interest in games and 
the common life , but can be hnked with a mixed team 
of temperaments to do a combined job, such as gettmg out 
a school play, where his usually wide reading and his good 
taste can be utihzed and he can be saved from becoming 
too self-centred The phlegmati c boy will take no harm 
If he 18 too easy-going he needs the spur, and he is not 
necessarily stupid because he is unresponsive Some 
mterest will be the strongest, and should be sought out 
and cultivated 

Very many other temperamental classifications have 
been made through the ages As the above is one of the 
oldest, so one of the newest is the division into ^troyert 
and mtrovert, and into stable-minded and u nstabLa-m inded 
’Tans^y "gives one of the best expositions of this product 
of the New Psychology, and m his book references will 
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be found to Jung (who maujly created the introvert- 
extrovert distinction) and to Trotter (whose book on 
Inshncts^of the Herd gave us the classification stable- and 
unstable-minded) The extrovert looks outward for the 
outlets of his energy He is a man of aojjion The 
introvert creates his world withm, and is a Ihmker, per- 
chance a mere dreamer , but if he does turn agam to action, 
hia powers of thought make that action often of far-reachmg 
importance 

The st able-mmd ed man has fix ed-jQpmions^— geiierally 
con sistent with tho se of the “ herd ” to wh ich he belong s 
He does not readily change them, or conceive them as open 
to question The unstable-minded is more changeable, 
bemg sensitive to expenenoe a trimmer and opportunist, 
his enemies would say, were he a politician The four 
combinations give us as types the stable- minded ex trovert 
the typical man of action, gmdm g his hfe b y pr i nciple s 
w hich he has ac cepted from his caste and wi ll never_change , 
the unstable-mmded extrovert, settmg his sails to catch 
every wmd of pubho opinion or of changmg opportunity , 
the stable-minde d mtrovert . the t^ker along traditional 
hnes , and the u nstabl e-mjndftiLmfeoyert. inconstant even 
w ith himself Education cannot want to create any one 
of these umnvitmg types Rathei it wdl wish to encourage 
true flexibihty (rather than instabihty) which wiU modify 
prmciples when that is really shown to be necessary, but 
not hghtly Education will desire a combmation, or an 
alternation, of mtroversion and extroversion, rather than 
one or the other exclusively The great trouble about all 
classifications is the danger of makmg divisions where none 
exist This particular classification strongly suggests that 
men of action caimot think , that men of thought cannot 
act , that men of principles cannot abate one iota of them , 
and thajb men who learn expe nenoe are un principle d 
Each IB called these tWgs by his enemies The truth is 
that any man is more or less each of these four, it is only 
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a question of balance , and further, any man is the one 
thmg at one time, and another at another, is of the one 
type m one province (say rehgion) and of the other type 
m another provmce (say his profession) ^ 

Many classifications have been made which are as much 
classifications of the mtellect as of the temperaments , as, 
mdeed, in fact those already considered have been Such, 
for example, is that made by Ostwald mto the ^mantic 
and the classical types ^ It is given by Ostw ald as a 
clftssificatinn o f intellec t , but it seems to me to be a classi- 
fi cation mamly of temperamen t All the oases quoted by 
Ostwald are men of gemus There is no suggestion that 
the one type is more mteUigent than the other Rather 
the one is aangume and impulsive, the other steady and 
long bummg As Rignano says, “ in the determination of 
the different characteristics of the logical faculty which 
above all one would caU mteilectual, t he affect ive nature 
o f the mdividual has yet a ve r y grea t importance ” ® 

Ostwald had been asked by a young Japanese student, 
who was inspired thereto by his government, “ how one 
could know m youth those who were destmed to be great 
scientific discoverers ” , the mqmry bemg directed to 
Ostwald because he had bad great fortune m discovermg 
such men as young students and assistmg m their develop- 
ment Thinkmg it over, Ostwald came to the conclusion 
that the essential criterion was thafc ^he yo ung studmt 
sh ould demand mor e work and wider work than was Jaid 
d own for him in thg^^r^ulax courses ^ n which he was 
engaged 

He was impelled, however, by this request to probe 
deeper into the matter, and he did this by what would now 
m Amenoa be called the “ case method ” , that is to say, 
he took what appeared to him to be typical specimens of 
the type of man m question, and studied them m detail, 
m what he calls a biological manner From these studies, 

* Grotte M&mer ’ Tht Paychohgy oj Reatomng, p 289 
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several of which form chapters of his book, he draws a 
number of conclusions which he emphasuses from time to 
time apiji then puts together at the end in special 
chapters 

In ‘the first place, he distmguishes sharply between the 
two types for which he corns the names r&rmnttc and 
classical The man of roman tic type is especiaUv differ - 
en tiated by the extraor dma nly rapid cb «.rn,cter of bis 
t houg ht, the varied nature of h is research es, his precocity, 
his usually early dec ay, and his tendency to di lettantism 
which m aU but the greatest leads to much second-rate 
work Such was Humphry Davy, and such was Liebig 

The classical type, on the other hand, is distmguished 
by a slower form of thought, a slower development m his 
life history, and a to one particular proble^m, t^ 

so lution of which is often obtamed intuitively early m the 
history of the research, the remainder of the mdividual’s 
powers bemg occupied with the scientific justification and 
proof of the position then taken up Ostwald’s first and 
most typical example is (and the choice will seem strange 
to English eyes) Robert Msfyer, the physician who first 
calculated the specific energy of heat and whose pnonty 
to real scientific claims m this matter were, especially at 
first, strongly opposed m favour of Joule, whose work was 
admittedly more defimte and exact Gauss, also quoted 
by Ostwald, would seem to us to be a happier example of 
the classical type , Farada y, whose hfe is given very fully, 
to be rather a doubtful case , while the clearest example 
which occurs to one is that of Darwin , with Huxley as his 
correlative Bomantiker 

The Bomantiker, according to Ostwald, has a much 
greater personal influence, ji. g reater p ower of inspirmg either 
s tudents or audiences 

The man of classical type does not pubhsh his results m 
the way he has arrived at them, but m a classical and 
often deductive form, whereas the real approach was by 
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induction and intuition The crying example is Euchdj 
whose deductive method m his pubhcation tempted. -the 
whole world for centuries to follow this mo st imna 'air al 
TTiet hpd of study and d iscovery 

Ost wald 18 strongly of opinion that a great, mafia. e L^emn a 
laejjbmcrg^ by the unfavourable environment^ of its early 
years, either by reason of physical harmj perhaps even 
jeopaidirmg survival, or by the cripplin g eff ect on the 
mmd, Faraday he cites as almost the only case of a really 
first-class scientist coming from the very lowest stratum, 
the majority commg from the middle classes ^ 

In the vocational guidan ce otjndividuals, m addition to 
tests of mtelhgenoe and skill, estimates of temperament 
and disposition are coming to play a larger part Schneider, 
quoted by Hollmgworth, gives a number of pairs of adjectives 
deacnptive of dispositions, which are useful m considering 
children , mcludmg settled or rovmg, indoor or outdoor, 
directive or dependent, creative or imitative, adaptable 

• Ostwald concludes by giving among others, the following ontona 
of extraordinary scientific abihty between ten and sixteen years of age 

<1) Precocity, or early maturing 

(2) The boy strives after something more than the school, since the 

mental activities of the latter do not suflSoe for him 

(3) Therefore there are often conflicts with the school authorities, 

which become sharper with advancing years The reports of 
teachers are therefore to be taken with caution They usually 
assert that the scholar was formerly excellent but that he has 
deteriorated owing to attending to hobbies and other interests 

(4) The boy produces work of great mtensity m some one sided pro 

Vince, that is to say, in aubjects and matters oriented about 
some special tendency 

(6) Definite traces of creative activity, i e inventive or independent 
work, such as collections, compositions, physical or chemical 
experiments 

He is frequently able to inspire his fellows of hko age to similar 
activities in which he acta as leader 

y-(7) He succeeds m all manner of ways in obtammg books with which 
to satisfy his thirst for knowledge 

(8) The chance and possibility of working freely m his chosen province 

appears to him the highest possible happiness, and he especially 
prefers it to any othor path leadmg to gain or distmction 

(9) His Companions of hke age bear towards him feehnga of mixed 

ndicule and resjpect H^ioh of these two is the greater depends 
much on bis disposition, and probably upon the kind of home 
he Domes from 
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or s elf -cen tred, deliberate or impulsive, concentrated or 
diffuse, rapi d or slov^ dynamic or static Finally, m recent 
yeaiu at tempts Eave been made to measure wiU and tem- 
peram ent by short teste, as mtelbgence is measured This 
side of human personahty would seem a pnon to be even 
more difficult to estimate in an hour than is tiie mtellect 
On the other hand, the attempt is very often made to do 
so m mterviews, as when candidates for scholarships, or 
for posts m a busmess, are sized up by the mterviewer 
accordmg to their general manner of answering questions 
andjthe tests may be looked upon as standardized mterviews 
The best known and one of the first, if not the very first, 
18 the Downey WiU-Temperament Test In it suggestio n 
s eems to p lay ai^c,otLUiooD_ 3 idCTabl e part , and, mdeed, self- 
confidence and resistance to suggestion is an important part 
of character For example, early m the test period (m the 
group form of the test) ten words are read from an oblong 
white card by the exammer, twice over Later, after several 
other tests have been carried out, the subject is asked to 
mark sixteen statements (which have reference to the words 
read, to the exammer’s position while reading them, etc ) 
as true or false, and to underhne doubly the response if it 
IS made with conviction and certainty The scoring here 
depends on the number of rephes thus made confidently 
and marked as certam Now the sixteen statements (state- 
ments such as “ The first word was book ” , “ The shortest 
word was ice ” , “In my right hand I held a pencil ”) are, 
as a matter of fact, all true But, as a test of comphanoe, 
the pupil IS next told that eight were true and eight false, 
and mvited to reconsider his verdicts , the scoring here 
depending on the extent to which he resists this suggestion 
This kind of test may seem rather unfair But whatever 
it may be as a test of the mdividual subject, it is instructive 
as shoAving to what an extent suggestion , when madc.byji 
pe rson occupymg a position of prest ige, can ^uccee d in 
ob taining responses~clean agamst th e facts For though 
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we recognize the suggeslio fals% when it concerns a neutral 
matter like the shape of a card, do we always do so when 
it concerns the form of an opmion, pohtical, religi 9 KS, or 
aesthetic ? In this realm of testmg suggestibility Bmet 
was agam an early pioneer, and one of his experiments is 
very m3tru®tive to the teacher A card was shown to each 
of a large number of children who were afterwards questioned 
as to the objects attached to the card These mcluded a 
button, a postage stamp, a small picture of a crowd outside 
some gates, etc Before being questioned, the children 
were divided mto three groups To one group the questions 
were put m a perfectly straightforward non-suggestive way, 
as “ How was the button fastened to the card ^ ” [Even 
this suggests that it was fastened ] To a second group 
a more suggestive form was used, viz “ The button was 
sewn on to the card by thread, was it not * ” The third 
group was asked, “ What was the colour of the thread by 
which the button was fastened to the card * ” 

Now th e buttoD was m fa ct glued on, and there was no 
thread there The three sections of the class responded 
as ought be expected, the last group bemg almost unanimous 
m aooeptmg the suggestion that thread was used The 
first lesson for the teacher is to beware l est his questions 
are worded so as to suggest too strongly one particular 
anev^ 'TKe'Tteaoher is not entirely forbidden, as is the 
advocate m a court of law, to ask suggestive questions 
But he should know clearly that he is askmg them and for 
what purpose, and on the whole he should avoid them, lest 
he deceive himself as to his pupil’s abihty 
But a stiU more important lesson to learn, one deahng 
not merely with teaohmg technique, b ut with f undamental 
pnn oiples, is th at we may, all utioonsciouglyi h§ aaauitmng 
i n our teaoh mg Jhat the^tton lasewn^a, and be busying 
ourselves only with the colour of possibly non-existent 
thread In matters of sesthetic taste, of rehgion, or of 
pohtics we are peculiarly hable to word aU our teachings and 
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all our questions m such a way, and to be unable to put, 
either to our pupils or to ourselves, the direct question 
In th’ipemiatters, indeed, it takes a genius or a man of 
remarkable character to do so 1 *^ JSJ gfj 

• Chenc •> , 

***** ‘-f 1 

We have seen, m Chapter XVI, how important the years 
of early infancy are, m the opinion of the Freudians, for the 
formation of character, m view of the repressions and 
subhmations of mstmcts which may then take place 
Another school of psychologists, led by J ohn B Wat son, 
sees the importance of these early years for other reasons, 
and attributes to chance actions of the environment m 
that penod many deep-seated emotional reactions which 
profoundly modify the subsequent character Aocordmg 
to these workers, the or^gmal emotional reaction pattern?' 
ar e few, oons istmg probably only of fear, rage, and love I 
and the complexity of emotion and impulse m the adult 
18 accounted for mamly by the “ conditiomn g ” of the simple 
reactions, that is their attachment by comcidence to some 
stimuh other than the natural and mborn stimulus They 
suggest that “ t he early home life o f the child fpriughesuft 
l aboratory situat ion for esta blishing cnuditaoned emotional 
responses ” 

For example, f ear reactions c an be called out m the_baby 
by sharp noises^ and by the sudden removal of support 
and Watson and his co-workers doubt whether any other 
situation can produce fear, except by accidental association 
with one of these Alber t B , at nme months , had never 
been seen m a state of fear or rage, and practically never 
cned He responded without fear, and mainly by “ mampu- 
lation,” 1 e playing with the object, to a live white rat, 
a rabbit, a dog, a monkey, masks with and without hair, 
cotton-wool, bumiqg newspapeis, etc Then, however, 
arrangements were made to produce a loud sound (by 
stnkmg a hammer on a suspended steel bar) at the moment 
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when his hand jnst touched the white rat m reaching for it 
(at eleven inpnths) Seven such jomt Btimulations, ^iven 
two on one day and five more a week later, were^ sy^doient 
to cause the baby to show pronounced fear reactions at the 
sight of tjie white rat This fear also was shown when the 
rabbit, a dbg, a sealskin coat, were shown, though he had 
previously played freely with these This persisted for many 
weeks, with two or three “freshenmgs ” by givmg the sound 
with the rat, or with the dog and once the latter provided 
an unexpected bark which had the same effect The experi- 
menters conclude that such “ cond itioned ” emotional 
responses “ persist, although with a certam loss m the 
intensity of the reaction, for a longer period tha n one 
month ” and state that their view is that they “ persist 
a nd modify p ersonahty throughout hfe ” Had Albert, 
who was of an ext remely ph legmatic typ^been emotionally 
Wnstable, they beheve that the results would have been much 
more marked 

Both the Watsomans and the Freudians then attnbute 
to the action of the environment a great deal of the formation 
of^rsonality In the Freudian theory, it^s repression, 
mamly of the sex mstmct, which is responsible In Watson’s 
4t li aiaoj^ationrorf^r (or rage or love) with situations other 
than the natural stimuh which plays the major part In 
both, the home hfe of the fost two years is all important 
But botk admit tlie influence of heredity (“Albert was 
extremely phlegmatic ”) It is the form which hereditary 
forces take which is deternuned by the home, not the 
strength There can be no doubt as to the substantial 
truth of this, even if we take leave to doubt whether it would 
have been as easy to associate the fear reaction with (say) 
the child’s playing blocks, though one of the experimenters 
famohar with these trials has assured me of his conviction 
that this also could be done All nurses and mothers act 
on the assumption that fear and love can be thus associated, 
and their failures as well as their successes show it Differ* 
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en aes, if not of temperament, & t least of forme of r ea ction A 
then be products of ed ucation as much a s of inhen tance. 
and as is hoped, positive constructive results can be 
obtained as definite as the undesirable reactions, we may 
yet have a definite technique for mfluencmg c haracter 
i n mfancy At preseat we have only the behef that the tree 
grows as the twig is bent, and the general conviction that 
a placid, regular, lovable existence is best for baby’s 
character, without repressions due to adult anger or secrecy, 
and without fears caused by tales or threats 
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CHAPTER XXin 


PYGMALION OP PB0GEU8TES ^ 


SmoB William James did so, no psychologist has dared 
to write a chapter on the influence of habit m character 
formation All one can do is to tell the reader to take down 
from the shelf that “ best setmoix giefir^pimcilifid,” and read 
it again But a secondary and very practical question 
may perhaps be discussed To„_what^5Xtent do^hahjj® 
e nforce d hy autJjprity imjarove character ? Axe such habits, 
.enjoined by rule and regulation, merely a Procrustean b^d 
I to_Kluoh. character cannot be fitted except by amputation 
and raokmgs which kill the spirit * Or was S^^oleto nght 
when he said 


True, habit impressed by careful government from without is 
(i\ot real virtue, but^only the semblance and ima^ of virtue , yet, 
1 as legend and story tell of PygmaUon’s statue oia woman, by the 
jkmdness of heaven, it comes about m the course of time that this 
imago takes on the spirit and life of true virtue > 


The truth is that eithe r of these things may happen 
One school creates a hvmg mdependent character, another 
produces only unwillmg obedience to the letter of the law 
There must be some difference m the nature of the authonty 
which produces such different results T^o thmgs are 
larg^ responsible for the deadenmg, antagpnmng effect 
wl ^lLauthority sometime s .piodnces The one is havmg 
too many rule s the other is t heir arbitrary nature 

It 18 a great mistake m school, or class, or commumty, 
to make any rules which can b^ done without For whoever 
1 Campagnao'aud Forbes’ Wanslanon of J5e Puens reole IruMumths 
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nmkes a^ law creates a crime Without chma one cannot 
hce^orocke^ Sor ne laws, ^ course, need no mfllfioff. they 
o nl^i:'ee 4 settmg down exactly Such are some of the ten 
commandments — ^perhaps aU of them But some^other 
rule s Sre very obyiously man-made. tean her-Tnade 

An y la w_creates ‘a onme An arbitr ary law •creat^^ 
crimmals “ If there was a special law enacted agamst 
red-haired men,” said Hugh Miller m his essay on The 
Grim e^ Making Laws, “red-haired men would m a short 
time become exceedingly dangerous characters ” They 
would become a race of outlaws, their hands agamst all 
men And smce one might as well be hanged for a sheep 
as a lamb, they would probably commit numerous real 
omnes, and acquire a reputation which would be cited 
whenever anyone proposed to ameborate the “ red-hair 
laws ” Now many school ^regulations arejabout as absurd 
as Jthgse, bemg toected agamst mnate childish impulses 
h ardly mo re preventable than reiLhair and they have a 
similar effect Before making a rule, therefore, the teacher 
should consider whether it is humanly possible for the healthy 
boy to keep it H e cannot, for example, sit still for hours 
He cannot, as a young boy, k eep from talking to otbera 
wit hout imnatural rep ression He cannot always remember 
to close the gate mto the garden 
In another way, too, a rule may create crimiualB, when„ 
msu fficient steps are taken to enforce it, to detect infrage- 
ment, and to inflict jiuniahmeot Eor then the temptation 
to'^reak the rule is too great, and a habit^ of breakmg rules 
18 bemg^culcated Any authority makmg a rule which 
may be broken without much danger of discovery is faced 
with a dilemma Ei ther t he law will be broken right and 
left, pr a. pumshme nt must be ir^o ted on those, w ho-ayg 
caug ht sufficien tly spvare. to outweigh the unpaniahed 
offences and that would be too severe a punishment to 
receive the endorsement of pubhc opmion 

It IS this endorsement of pubhc opmion which is the 
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essen tial r eqmsite Eor then the law will certainly be 
pohced, since the majority will be pohcemen, not to report 
to authority or to tell tales, but to pu nish bjyjppbljc ^dis- 
pleasure And this endorsement of public opimon, or of 
school opmion, can only be obtamed if the goveAment 
grows fxom-withm, mst^d of being enforced from withput 
Hence the feelmg that systems of self-govemment are 
psyc holo gically sound They have been tried m many forms, 
some moderate, some extreme The dommie who tnes 
the more extreme forms is hable to be dismissed as at least 
unnecessary Wiser is he who remembers that children 
walk before they run and guides their steps Government 
by fellow-comrades has for half a century or more been 
the rule m the great English Public Schools, though there 
the prefects are chosen by a “ tjuant,” the head Self- 
government on an elective basis has been tried m “ Little 
Commonwe alths , ’* and in “ Sch ool Councils ,” and the hke 
Alllire efforts to enhst public opimon on the side of the 
laws when made, as well as means of trammg pupils to 
fulfil the duties of citizens 

A uthorit y has, however, ways of moulding oharaotpr 
^ther than the makmg of rules Very potent weapons are 
the school assembly, traditional ceremonies, and the 
presentation of models to be imitated, of heroes to be 
worshipped I n the school assembly the members of the 
s chool feel themaelves to be one body When gathered 
togethei em wiosse children and adults ahke are more open to 
suggestion, which seems to infect the less enthusiastic by 
contagion from the more easily mfluenced The surging 
together of school songs, giving American colle ge yeUs or 
just plam Bntish hurrahs , answermg m turn to a roll-call, 
tossmg a pancake on Shrove Tuesday, or meetmg a famous 
“ old boy ” at the school gates, all these things help enor- 
mously in oreatmg espnt de corps They can be used just 
as well to inculcate narrow-minded class ideals a s , broad 
Indeed, they probably have been used more often for the 
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former than for the latter purpose They are not only in 
that case regrettable because the end is less desirable, but 
alsc^becapse they are more hable to lead to that defect of 
character resultmg in “ gomg to the dogs ” For a man 
must Ub an officer and a gentleman If he is only a gentleman 
because he is an officer — ^if his keepmg to the* right path 
of conduct IS only motivated by the nash for the approval of 
a narrow class of comrades, and is defined by an imbreakable 
code of convention which is accepted without fundamental 
understandmg — then should that code be broken, that 
approval lost, no anchor remams Whereas, if m addition 
there is a wider sense of right and wrong there is no escape 
from self-condemnation, nor need to give up self-respect 
even if one be ostracized 

The path to that higher type of character, however, 
probably hes through the lower The xmselfish motivas 

p1fl,y m the 
Sometimes 

the importance of competition m Darwinian and alhed 
theories makes one forget the equal importance of oo-opera- 
tion In_any multicellular am mal, co-operation has largely 
taken the place of competition as between the cells of the 
bo^ The jnght hand does not compete m cut-thioat 
fashion with the left And then m the family, the tribe, 
the nation, co-operation finds further scope It is, no doubt, 
co-operation m order that the body corporate may compete 
the more successfully with others But still, co-operation 
it IS, calhng for unselfish sacrifice m place of selfish stnvmg 
So th e road to unsel fishness seems to be throu gh the, herd- 
msliinct, espni de corps, team games The only danger 
IS stoppmg too short Everyone stops somewhere The 
great distmguishing feature of Christianity was the height 
to which it rose m this respect, far beyond the level of 
pagamsm 

And though the ascent seems to have been from the 
instincts which centre round the ego, up to those which find 
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their function m the herd, vet strangely enough the enerf ; ;v 
se eniB to come finally from thLe former Eor it is m a self- 
r espeot which does not permit of seLBahnes s tE^ESt 
oharaoter annears to find its strenath ' 


One of the greatest dangers ot failure m character traming 
arises from the assumption that te actog ideas mil lead to 
agtiona. Ideas, of course, have an mfluence on actions , 
but when they come mto conflict with habit impressed 
by past activity, or with sentiments baaed on mstmcts and 
emotions, they lose the battle saymg that there is 

np unpression without expression is true m the mtelleotHg,! 
8E^ere> but doubly true in the moral For teaching moral 
ideas without causing them to emerge at once mto action 
IS not merely failin g to produce that action , it is encouraging 
a habit of dweUmg on moral ideas without apting on th^m 
These are.the goodresolutiona which pave the road to Hell 
Character trauung. me ans, therefore, behaviour training, 
and the methods of controUmg behaviour here are the same 
as the methods of controUmg behaviour of the oogmtive 
and mampulative kmd Situations must be planned which 
are hkely to lead to the occurrence of the desired behaviour 
When it occurs it should be “ rewarded ” When its opposite 
occurs it should be “ punishe d ” But not aU punishments 
and rewards are equally efiicaoious, equaUy desirable, or 
♦ equaUy free from unwanted by-products 

Under " rewards,” of course, we mclude not only actual 
tangible prizes, as money or books, not only visible pnvilegea 
such as extra hohday or permission to have tea m one’s 
study, but also more subtle matters, as th e annroval. -felt 
or expressed, of teacher, comrades, o r one’s inner sel f And 
a similar list may be made of punishments It is because 
of this that the legal view of punishment, which Bentham 
clarified, is so mapphcable m education LegaUy, a pumsh- 
ment is clearly in efficacious if it does not outweigh th e 
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be nefit prained by the onme When this benefit and that 
punishment can be exactly measured, then such a prmciple 
18 workajble Were the fine for steahng five pounds only 
four pounds and nothmg else, the merry game of pfifermg 
five';^und notes -would go on faster and more funously 
But m school, and m large measure in the courts also, the 
punishment is less easily sized up, and the art of the tramer 
of boys hes partly m making the same pumshment have 
greater effect, the same crime appear to brmg less pleasure 
Nevertheless, it is true that t Q “ punish ” too lightly is 
en opuragmg “ onme ” , y et as hghtly as po ssi ble is best. , 

The more important pomt about rewards and punishments 
IS that the y should be as mevitable as possib le They need 
not be of great^magpitude, b ut they mus t be certain It 
was m part this which Herbert Spencer emphasized m his 
book flducaUon, when he urged that punishments should be 
“ naturaiIL,Jor_^ture ‘8 punishnmnts are, he said, certam 
Fire alway s bums The only trouble about this is that it 
IS not true Certamly fire always burns, but a draught 
does not always give me a cold, nor mmce pie indigestion 
No doubt other circumstances explam these mconsistencies, 
but to the onlooker many of Mother Nature’s rewards and 
punishments appear just as erratic as those of the weakest 
of human mothers However, it is still true that certamty 
18 desirable The other factor m Nature’s punishment 
which Spencer stressed was that of fittmg the onm e And 
he urged that this should be so m the nursery and schoohoom 
too, that the pumshment for leavmg toys about should be 
the natural one of losmg them (nurse havmg cleared them 
away), or the pumshment for lateness m commg to school 
be the natural one of gettmg away late at the close There 
IS much truth in this, for such pumshments tend to sidetrack 
any resentment against a person They are m some measure 
felt to be only natural 

In this discussion of rewards and punishments there is 
not mtended to be any suggestion that school disciphne is 
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only to be obtained by prizes and canings On the contrary, 
the terms are merely used to cover aU marks of approbation 
and all signs of disapprov al Whether we will or no, "we 
do “ reward ” and “ pumsh ” “ The mother neglects her 

children when they are quietj and plays with them whefi they 
oiy,” says Thorndik e , “consequently there are many orymg 
babies The child is refused a favour when he asks once, but 
if he teases a score of times it is finally granted , conse- 
quently there are many teasing boys ” 

One of the most potent rewards, one of the most satisfying 
situations which exists for human adult or child, is the 
r eahzation that one can do what one’s fellow^ can do 
Inutation m the automatic narrow sense may be of rare 
occurrence in man, as some aver But m a wider sense, 
as the habitual res ult qf^%ding satisfac tion m b eing hke 
otherSj^ it is one of the commonest of human qualities 
Children naughty at home become qmet, obedient, and 
cheerful at school, because it pleases them to be hke others 
A child who has found no pleasure m trymg to read finds a 
pleasure in trying to do what his comrades can do Clearly 
tbi^lnu d of -imitation_e aaily- sbs.des off mt o emulation and 
competition But it is desirable that its mam strength 
should not go down this channel There is another way m 
which the mstmct can develop Instead of the child’s 
impulse to be hke his comrades growing mto a wish to excel 
them, it may grow, if properly directed, into a_wish-to~he 
hke other and m ore ideal characters^ Out of imitation may 
grow emulation, but also hero-worship,. Very early the 
babywintatb play at domg what father and mother do Eor 
some years this occupation employs much of the child’s 
leisure time The imitation becomes more fundamental 
and less superficial Knowledge of the details and the 
meanmg of the parents’ occupation grows, and the imitation 
grows jiari-passu It extends to comprise imitation of many 
other adults, the nulkman, the pohoeman, the blacksnuth 
The manipulative mstmct joms forces and helps to develop 
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the imitation of the other occupations, leads to makmg a 
saymiU, or a derrick, or a fire engme The love of adventure 
leads tke imitation into paths peopled by soldiers and 
sailors, cowboys and Indiana, Vikmgs and Cavahers Heroes 
are chosen and abandoned Everythmg depends on ]ust 
which heroes come to have a prolonged mfluende For 
the imitation will extend to matters other than those which 
are the primary source of attraction, and it is m this way 
that a shiftmg of the focus of imitation sets m which may lead 
either upward or downward The boy imitates, is attracted 
by “ Smgle-Shot Sam ” because of hia thnUing adventures, 
his bravery, his personal prowess But he also imitates his 
bad language, his disdain of the law, his cruelty Luckily, 
there are heroes of fiction in boys’ stones who are more 
desirable characters, though it is, apparently, hard to keep 
thenuequally mterestmg But several writers of a generation 
ago, did so with success , and, on a very high plane of htera- 
ture, Kiplmg does so now, and others with him Boys’ 
characters are more moulded bv what, they read. I beEeye, 


while the chisel of Pygmalmn i^the tone set by the school 
as ^ commumty, the unwritten law. epshrmed in custom 
arid tr ai^tion As eve]^ dureot sugge stion is hk ely to f^ , 
su ggest ion beh eved to come fro m withmTik^G^o succeed 
Not without a bearmg on character framing is the question, 
to what extent education is_a preparation for the future, to 
wha,i.extent it is for tb e presen t One type of schoolmg 
looks upon childhood as entirely a period of preparation for 
manhood Sometimes it is preparation for the cultured 
leisure, sometimes for the bus?nesa Provocation, sometimes 
]ust for tbe snobbisbliiesR. of later life In its noblest form ! 


Many ofThese are nght and proper aims of education But 
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if they loom too lar ge they te n d to make school gloomy 
and~3rs1ba8tefuir^d divorced from the proper mterest^ of 
childhood At the other extreme is that education which 
says to the children, ‘ Ea^,_drmk, and be merry, for to- 
morrow you grow up,” that education, which lays itself out 
to give the'^children ]ust what they afe interested in now, 
and knows no drudgery, no monotony 
With httle children, hfe must be hved m the present 
Things which are m themselves immediately mterestmg 
alone hold their attention But as they grow older, there 
must hg_traimng m forethought They have to learn to 
do thmgs which at the moment are m themselves distasteful 
in order that some goal may be attamed And so more and 
more the subjects attacked are, as the first novelty wears 
off, means to some end But when habits of regular work 
and study have carried on the machme over the next stretch 
of the road, the reward comes m a quickenmg of mterest m 
the study for its own sake In this sense, too, it may 
come about that the image takes on spi nt and h fe,„and the 
student becomes wedded to studies which were undertaken 
merely to pass an exammation 
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BACK TO THE LEARNING PROCESS 

The best methods of Memorizing and 
OF Acquiring Skill 

If we wish to memonze anything (as a poem, a formula, 
a hst of dates, an argument), or if we wish our pupils to do 
so, the most important pomts are to see that it is understood, 
that a need for it is felt, that it is attended to mtently, 
that \t IS attended to as a whole as well as m parts, that 
several senses are brought to bear on it so as to reinforce 
one another, that the time devoted to the necessary repetition 
IS soientifloally distnbuted, that the repetition does not lapse 
mto passive repetition but involves active recall, and that 
the matenal when learnt is not only mtegrated withm itself, 
but IS hnked up with the other knowledge possessed by the 
mind 

The mfluence of the understandmg on the memory can 
be shown very readily by attemptmg to learn by heart a 
set of nonsense syllables, and comparing the difficulty of 
domg BO with the comparative ease with which an equal 
nu mber of sylla bles, for triing a para^ap^ofjconneoted giose 
oan_be learnt There are, of course, some matters which 
have to be learned by heart which are quite arbitrary, and 
are not, in any ordmary sense, understandable, such as the 
fact that the port hght of a ship is red, or that “ address ” has 
only one “ d ” m the French language, or that m measunng 
angles, the positive direction is counter-clockwise Such 
things, however, are either ummportant, or, if they play an 
important part m our hves, we grow mto their usage by 
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frequent repetition without consoioua memorizing They 
are the oases when, at need, a mnemomo may be excusable, 
as when a landsman remembers that the port hght is port 
wine coloured, or when we say “ Thirty days hath September, 
April, June, and November ” 

Whenever possible, however, pupils should be discouraged 
from memoming by means of such tricks, or by means of 
sheer repetition, and encouraged to remember by under- 
standing Havmg children understand and be interested 
IS of far greater imp ortan ce psychologically than any of 
the other fa cts ab out economical leammg wfiicF expe nmen t 
has jgive n us For example, it is better that they should 
rather dowly reconstruct a required formiJa than that 
they shouldhearn it so as to reproduce it quickly, b^egrt 
This' 18 one of the ways m which examinations encourage 
bad teachmg , for it pays a teacher to make his pupils 
learn formulas by heart, whereas it would be far better for 
their mental development if they rehed entirely on under- 
standmg them True, by makmg them memorize, teachers 
can get some pupils through an exammation who would 
never pass on the other method But they never should 
pass, they ought to be domg somethmg else 

I t should not on the othfi Lhand ba, ass umed that a formula, 
or any piece of mental apparatus, should necessarily be 
completely understood before it is used Use leads to under - 
s tandmg, if there is from time to timeua-oonsoious efi o rt-tn 
un ders t and, an d use will lead to mfemonzmg It_is only 
conscious leammg of stuff w^h_i 3 unappreciated that is 
reprehehsiEIF* “'Exampes should be worked from first 
prmciples rather than from rules 

Understandmg will go a long way even with histoncal 
dates At least it prevents a child from datmg Sir Walter 
Raleigh before the voyage of Columbus Sheer memonzmg 
of dates can be done before the age of eleven but the experi- 
ments of Sturt and Oakden have shown that the d evel opment 
of a n understandmg time s ense is not to be ex pecte d much 
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before that age, so that a mere date to a of mental age 
nine is aImost~nothmg 

Material will not be learned by heart unless there is a 
f elt ndbd for its memorizing — at least, not easily This 
IS ttfg’m terest doctrine m another form A boy ivill rapidly 
learn a formula if it enables him to do something he wants 
to do, such as make a propeller for his model aeroplane, or 
tune hia radio set He will learn poetry more wilhngly if 
he wants to take part m the fifth-form play than if he is 
merely required to learn it as a task It is hard for a teacher 
t o discover real needs which will, in a_boyj lead t o a demand 
for all the math ematics, or f or the classical languages , or 
an y of the sch ool subiects But by using the pupil’s manipu- 
lative mstincts he can get a lot of mathematics and science 
out of needs connected with motor bicycles and similar toys , 
and ffom the dramatic and adventure instincts a good deal 
of hterature and language 

In leammg by heart, ten minutes’ really close attention is 
worth an hour’s slack repetition As, m physical exercises, 
one can often see pupils languidly going thiough the motions, 
and others putting force and snap into them, so here in 
memorizmg Close attention is facilitated by puttmg on 
its outward bodily signs, the unwavering direction of the 
eyes, the characteristic muscular strain m the bodily attitude 
But these thmgs do not guarantee it They may, mdeed, 
become themselves the object of attention, as may often be 
seen m a class sitting in military stiffness They may lead 
to just gazmg at the material to be learned, whereas an atti- 
tude of inward qiiestionmg is wanted Actual questiomn g 
of the class bv ^the-teaeher. actual ael f-que stionmg by the 
s tpdent, h elps Various aspects of the things studied have 
to be sought for In a poem, the alhteration in this hne, 
the visual picture called up by that phrase, the frequency of 
long vowels in a certain verse, all help, if noted consciously, 
to assist recall 

The experimental work on memorizing which is best 
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known, and has been most often repeated with consistent 
results, IS probably that which contrasts the “ whole ” 
method of learning with the “ part ” method ^ By the 
“ whole ” method of leanung a poem, is meant the "plan of 
saymg the whole poem through and through, over anfTover 
agam, whereas m the more usual “ parto” method it is learned 
a verse at a time or a few hues at a time even one hne at a 
time perhaps, with httle cluldien Experiment has almost 
mvanably shown the former method to be from 10 to 30 
per cent better than the latter The poem is learned more 
quickly and is retamed more completely 

Obviously, there must be a hmit to the length of the poem 
thus to be learnt as a whole If the prmciple were bemg 
apphed to school work, the poem would presumably be such 
as could be learned by the *' whole ” method m a reasonable 
time, say half a term ^ 

But there are dijQioulties m the way In the experiments 
which have demonstrated the supenonty of the “ whole ” 
method, the subjects have taken special pams to work 
as hard when usmg the one plan as when usmg the other 
When this is so, then the superiority of the “ whole ” method 
can show itself a superiority which hes in the fact that no 
unnecessary associations are practised (such as occur, in 
the “part ” method, between the last word of a verse and 
the first word of the same verse, when it is said over and 
over) 

But with children the case is diffeient By the “ part ” 
method they know at what rate they are making progress, 
and gam confidence The teacher, too, can test a pupil 
to see how many hues he knows, but cannot easily test him 
to see how far he has advanced in the “ whole ” method 
And so the learner is apt to lose heart He cannot beheve 
that presently the whole poem wiU rise above the threshold 
of his memory, somewhat as the one-horse shay disappeared 
all at once So aU one can assert is, that provided cemfidertee 
avd a sense of process oan he sustained, it is better to 
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leam as large portions of a poem as possible and avoid 
snippets 

There «s one special case of leammg where the “ whole ” 
methocf is quite mapphcable, that is in cases where the 
matSfial does not really constitute a whole, a u^it, but is 
essentially a collection of separate associations; Thus in 
the seven times multiplation table the final aim is not to 
know it in serial order, though that order may be convement 
for building it up and for understandmg it, but to know 
7x6 (say) when standing along by itself, plucked out of 
that order While, therefore, the serial order wiU be used in 
the stage when the whole table is bemg built up by the 
repeated addition of seven, presently what is wanted is 
practice in random order, not in senal order, to avoid the 
weakness of having to say the whole table through up to that 
pomt pi order to remember 7x6 To assist m this, a useful 
device is to print the items of the table on separate cards, 
which can then be ahufSed like playing cards before bemg 
shown, one by one, to the pupd who is required to give the 
answer to each item, as 7 x 3, 7 X 8, etc If a pupil or a 
class shows special weakness m one item, say m 7 X 6, then 
it IS easy to add a duphoate or tnphcate of that card to the 
pack and thus obtain additional practice m the weak asso- 
ciation ^ 

For most mdmduals, it is an aid to memonzmg if several 
senses are used Then the one may come to the assistance 
of the other when recall is attempted, as when we write a 
word to see what it looks hke, when we are not sure of the 
spelhng A httle child, taught its letters by the Montessori 
plan, where they are formed of sandpaper and are traced 
over by the finger, will sometimes be unable to reoogmze 
a letter by sight alone, but will do so if it is traced Students 
who find it difficult to recall the substance of a lecture find it 

1 One of the things winch struck me m the schools of New York Chty 
was the greater amount of dnll work, m which such ’ flash cards ” play 
a constant part 
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helpful to say some of the lecturer’s sentences to themselves, 
or to see m the mind’s eye headmgs and chief points, a^the 
lecture progresses Largely, no doubt, this is because of the 
direction of attention thus introduced, but partly Tbecause 
not everything is left to hearmg And just as a good te&cher 
puts headiEfgs and unfamihar words cn the blackboard, so 
the student, teaching himself, writes these down and looks 
them carefully over 

The distribution of time m learning is definitely of great 
importance Suppose that only one hour can be devoted to 
leammg securely a poem, and suppose that it can be just 
repeated without error af ter fifteen mmiites’ practice There 
remain 46 minutes m which to deepen the impression by 
further repetition, so that the poem will be known not barely 
but confidently In such a case it is the poorest economy 
to use the remaimng time at once Far better is it tp post- 
pone further practice tiU next day, and to use the time m 
short practices on successive days, stopping on each occasion 
shortly after the poem has been brought up to the point 
where it can just be said The mam reason for the supenonty 
of this over the sohd hour is that one gams a knowledge 
each day of which parts of the poem are most hable to be 
forgotten, and directs special attention to these weak spots, 
not so much by separate repetition as by closer scrutiny 

It is desirable, when repeatmg a poem in order to memorize 
t o try as sooa _a8. possible to look away from the book 
The ac tive effort tP rpcalLthe lines is more effective than 
merely repeatmg them passively In the same way, when 
next day cert ain parts cannot at firs t be recalled, it is 
inadvisable toTHyniFonc e to th e book^ A httle patience 
oftenTeads to the restoration of the missmg words or phrases, 
and they are then much more firmly fixed than would have 
been the case had they been taken agam from the text 
It is astomshing how a verse of which at first only fragments 
can be remembered will come to mmd m the course of an 
hour, if it js reverted to again and agam m the mtervals 
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of some other work Probably one of the reasons why some 
students learn so much better than do others, is that they 
fut ihze odd moments m the day to recall pieces of knowledge. 
I a nd eacti such recall ^erves as several repetitions When a 
piec^f knowledge acqmre(rm“a^o^a3n'‘cI^ and m 
a given subject is only recalled under exactly the same 
circumstances, it cannot be said to be available for use 
Whereas if it is required or revived agamst other backgrounds 
it gams an mdependent strength, ano ther reason for the 
co irelation o f stud ies and the av oidance of bulkheads 
between subjects 

People sometimes acquire the unfortunate habit of 
behevmg that they have bad memories, a behef which is 
usually unjustified It is true that our brain substance 
probably does differ from one individual to another in that 
quahty which corresponds to memory There are probably 
these vital and inherited differences m memory just as there 
are differences in the durabihty of paths through different 
forests A path made through one forest will last for 
years, through another it will be overgrown agam m a week 
Through one kmd of vegetation paths are made only with 
immense difficulty, through another with the greatest ease 
But the condition of the path system of a forest, though it 
depends somewhat on these differences, de pends far ipore 

frequency with which they do so In the same way a 
man's memoryln a given provmce wiU depend far more upon 
m terest a nd fr equent recall th an upon the ,qu ahtv of mlmrited 
memory A boy knows his favourite cricket team’s per- 
formances by heart because he is mterested m them and 
IS always runnmg over them Powerful instmots of com- 
petition, possession, and pnde in personal prowess cause 
the interest If equally powerful mterests could be enhsted 
in the subjects of classics or chemistry, he would remember 
the oxides of mtrogen or the tenses of sequor just as well as 
he remembers sportmg records It is probably curiosity 
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and wonder which are at the root of most success m studies, 
and BO again we come back to the mstmcts “ The njost 
vital factor is curiosity,” says Dewey in How Think 
“ Desire and cunosity are the two eyes through Which he 
sees the world m the most enchanted colours,” says E'^L S 
m M Horcda And so a teacher’s task^m “ makmg children 
learn ” is largely the ]ob of arousmg their curiosity m the 
lesson and obtaining keen attention 

« * * ai 

Acquiring akiU and dextenty is very hke memonzmg m 
some respects Indeed, for the Behaviounsts, eve^ think ing 
is only a language~h^it Many ol the ways m which 
memorizmg can be faoihtated are also apphoable to skill 
The best distribution of practice has been studied m l eanung 
to typewrite, to juggle with balls, etc , and has been found 
to follow the pnnoiples laid dovm above The felt need, 
careful attention, and active effort are as important here 
as there The_ whole m^od has , however, bee n, 
questi oned m thisproi^ce by one experimenter ^ who caused 
his subjects to trace by touch alone immature mazes of 
grooves, with many bhnd alleys The mazes could be 
learned m parts, and though the “whole” method was 
Bupenoi to a “ part ” method m which no attempt was made 
to put the parts together tiU each had been learned 
separately, yet a modified “ port ” method was still more 
sup enor. m which first was leajmeiir-Ahen-nZi, then-^c, 
an d so on 

Two new pomts attract attention m a survey of the 
hterature of acquirmg skill One is the existence of plateaux 
on curves of leanung, the other the much greater permanence 
o f skill over knowledg e Once a man has learned to swim, 
to skate, to cycle, he possesses the art for life. He may 
feel a tnfle clumsy for a few minutes when he has not skated 
for ten years, but there is no question of beginning to learn 
* Poohstem, Joum. of Sdiu:> Psychol , 1917, vui, 303 
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agam Very bttle practice brings him qmokiy to his former 
skill, and beyond Most probably tto is because the neuron e 
oonneotiqps involved a reL-Qn--a..jeonrpai^ivelv low level, 
and note 3o.i ar „remcarM_from mstmots.and r eflexes a8._a re 
thoss^conccmed in recalling a poem or a senes of facts or 
an argument Inde<jd, some of them, as those^involved m 
swimming, were^erchance once innate 

Though less likely, it is, however, possible that the greater 
permanence of skill is dim to th e g^ea te^^ over- 

leaimng In a poem, a new verse is a new verse, and can 
beTeamed without deepemng the memory of the earher 
verses A new part of a skilled action, however, usually 
demands for its practice or for its very existence that garher 
and simpler movements be repeated and thereby made more 
oertam I cannot practise tossmg three balls m the air 
without practismg tossing up one ball I cannot learn 
to rattle off -hon or -able on the typewriter without practismg 
striking t or a, or without practismg movmg the spacer or 
the Ime changer And so oertam fundamentol motions 
ge t a trem endous j.Diount of praotioe beyond their immediate 
ne gds , and may form the scaffoldmg which persists so 
obstmately m the face of neglect 

“ Plateaux ” are flat places m the curve of improvement, 
periods durmg which httle or no advance is made, though 
practice be contmued with unflaggmg perseverance , after 
which there is agam improvement, as though paths m the 
bram were gradually perfected, and then suddenly thrown 
open as though canals were bemg dug, into which aiter 
much weary spade work the water rushes and communi- 
cation IS established 

In part such plateaux may be due to the n atur e of the 
t ask, ^ which requires m the first place certam simple acts 
which are learned rapidly, but then have to be practised a 
considerable tune before the next stage of combining them 
mto complex acts can be attacked Thus m readmg tele- 
graphic dots and dashes, the separate letters have to be 
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mabtered, then syllables and words come to be recognized 
as wholes, then phrases and sentences There would 
thus be three curves of improvement, separated by plateaux, 
during which reorganization without advance went on 
Instead, or in addition, it may be that plateaus::^re 
due to bore^m, and then a sudden fi;esh access of energy 
and interest, duo to a hohday, or a new aim, or a threat 
of dismissal, or reahzation that someone else is improvmg 
All these things may occur unconsciously When plateaux 
occur with pupils or with ourselves we should not be unduly 
disappointed nor give up heart The teacher should try 
to call attention to the new problem, if the case is anything 
like the passing from words to phrases in telegraphy A 
special effort should be made after a while to get the new 
rise in the curve to begin 

Fmally, we should reahze that many of us, and many 
of our pupils, are living contentedly on such plateaux, 
meie shelves in the upward sloping hill of progress, under 
the impression that we have reached the peak of our powers 
It may not be worth while, but in almost any of our activities 
any one of us probably could, if he wished and gave thought 
and effort to it, lift himself on to a new upward curve and 
reach a higher level of skill We have to choose, for time 
and energy would not permit each of us to be expert m 
everythmg But m what w e c h oose we cou ld pr obably 
im prove further and possibly att ain a new, perman en t level 
fr om which we wouldjnot-sUpJij,^ 


256 



CHAPTER XXV 


TEE WINGS OF THOUGHT 

In discussing the ascent m the animal scale from mstmot 
to inteUigence we have distmgmshed. several levels which 
can be seen exemplified m different ammals as their 
respective normal modes of reaction, or can be seen, each 
of them, in man, m his responses to various situations 
There is first the automaton , unable to make any response 
except that which is fatally called out by the situation, 
as when “ t he mole-orioket, which is m the habit of escapmg 
pursmt by burrowmg m the earth, makes violent motions 
with the forelegs, even if it be placed upon a plate of glass 
mto which it could not possibly burrow ” 

Shghtly above this level is the ammal which, although 
it always makes response a to a given situation, will then 
proceed to make response b and c if a fails It s inner 
“ a ttitude ” c hanges with failur e, though we do not know 
whet her this attitu de is a consciousness or no t Its 
responses, ho wever, are always m a defimte order a. h , jCujcL 
Considerably higher comes the ammal whose responses 
to any situation which is at all novel are much less 
predictable , the ammal which, to escape from captivity 
or to reach food, wiU try, one after the other, a very large 
number of responses m what appears to be almost a random, 
o rder , from which the reward of success selects one which, 
when the situation recurs, will be prepotent, and will occur 
sooner than otherwise, and ultimately will be the habitual 
response So far these responses have all been actual pieces 
JPAe EvohUwn Theory, August Weismann Tra J A Thomsoa, 1904 
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of explicit behaviour But hereabouts oerta m substitute s 
fo r overt muscular behaviour begin to show themselye s 
A ctions are imagined instead of being actually oamedout 
These substitutes are (probably) first mi^es which not 
only stand for the actual objects and the actual acGbns, 
but l ook and feel hke them, a lbeit less vividly Later, 
pieces and fragments of these images come to stand as 
symbols for the actual behaviour, and last of all come pure 
^yruhols, s uch as are moat wor ds, which do not m any 
way resemble the objects bu t mean ihem 

In man, who has the power of using this last weapon 
in the armoury of response, one nevertheless sees all the 
other stages occurrmg To more brilliant hght he 
“ responds," quite unconsciously, by a contraction of the 
pupil of the eye To an unexpected loud noise, as a pistol 
shot, he responds not quite so mevitably and certainly, 
though usually, with a start To^a situ ation such as a 
difficult puzzle he responds by a number of almost random 
ac tions and mapnipujataons To some situations he responds 
largely by images, as, when chmbmg a mountain, he hesitates 
before tackhng a difficult bit Finally, he often responds, 
m addition, by thought m terms of mner speech, as when 
he sits meditatmg on some problem of pohcy of a more 
abstract kmd, say on how he should vote m an election 
To some extent these stages are passed through with 
advancmg years “We grown people can teU ourselves 
a story, give and take strokes until the bucklers rmg, 
ride far and fast, marry, fall, and die , all the while sittmg 
quietly by the fire or lymg prone m bed This is exactly 
what a child cannot do, or does not do, at least, when he 
can find anythmg else He works aU with lay figures and 
stage properties,” says Stevenson And largely it is true 
that th e more a ttract substitutes come lat er 

With the growth 31 symbolic refuse there comes the 
possibihty of respondmg to very abstract elements m a 
situation, the power of seeing the quahties and properties 
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of objects, and discussing them apart from the things, the 
power of formulatmg general laws by observation of many 
situations, and of applying these general laws to other 
situations to assist in deoidmg upon the proper response 
The*^t age of reasomng proper h as then been reached For 
the teacher, two thpigs about reasomng seega to jne of 
prime importance The first is that the traditional division 1 
of reasomng mto inductive and deductive reasomng is 
dangerous in the classroom, because real thought must I 
necessarily use both mtermmgled We can no more think\ 
mductively, or think deductively, than a bird can fly with 
one wmg, or a man breathe only by mhahng The second' 
IS that the ordinary processes of reasomng, either mductive 
or deductive, are comparatively easy matters to grasp, and 
are commonly used correctly by all but the least intelhgent 
It 18 rather the degree of abstraction and complexity in what 
IS reasoned about which makes reasomng more or less difficult, 
and the care with which its results are tned and venfied 
which makes it accurate “ The inductive method has 
been practised ever smce the beginmng of the world by 
every human bemg,” says Macaulay wntmg on Bacon 
“ It 18 constantly practised by the most ignorant clown, 
by the most thoughtless schoolboy, by the very child at 
the breast ” The teacher’ s task is not so muc h to get his 
p upil to m ake mductions, it is rather to get th em to do so, 
m Macaiiday’s words, wuffi” patience, attention, sag acity 
an d judgme nt ” and also toTeaSnEEem to apply their 
powers to more abstract matters than they would commonly 
choose as subjects for their exercise This is agam a matter 
of mterest and given an mterest m the subject, children 
are not likely to make errors m deductive reasomng either, 
though fallacies here are more common 

It 18 in the teachmg of science that the alternation of 
mduction and deduction is best seen All thinking involves 
the exammation of data, the recogration of a problem to be 
solved, the tentative formation of a hypothesis, its apphca- 
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tion to the already known data to see if it is consistent 
with present facts, and its employment to predict new f^cts 
which are then searched for and, if found, held te- be very 
strong evidence of the correctness of the hypothesis I 
beheve this outline to be true of all thought, both dedu'Ctive 
and mductiye, but it is more obviously apphcable to what 
IS commonly called mduction, so let us begm with that side 
of teachmg In Chapter XV a lesson on the common 
pendulum was mtroduced as an illustration Let us now 
trace the details of such a lesson, considered as an exercise 
m thinking The problem, which we ma}^ suppose had 
arisen m connection with maccuracy in the school clock, 
IS to find how the rate of oscillation of a pendulum depends 
upon its length Simple expenments show that it is constant 
for constant length (with small oscillations) and that the 
rate increases, the pendulum swings more quickly, as it is 
made shorter The obvious next step is to measure the 
length and the time of swmg and put them down m black 
and white for a number of cases When this has been done 
older pupils of college standmg might find the square root 
connection, or those of higher mtelhgence might find it, 
with no more help But with younger pupils the course of 
events has to be stage-managed by the teacher if the class 
is to have any chance of success The proper time at which 
to mtroduoe any problem to a class is when their habits 
of methodical thinkmg and expenment have reached 
such a development that not too much “ stage-managmg ” 
IS needed In the present case a httle change in the form of 
the problem at a certain moment makes all the difference 
Suppose we start with a yard-long pendulum and see how 
often it swmgs through the position of rest m one mmute, 
and say that it is found to do so 68 tunes Then the next 
question may be worded m two ways, either 

(o) How many tunes would a 2 yard pendulvun swmg in a 
mmute T or 

(6) How long would a 2 yard pendulum take to swmg 58 times T 
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The second form is much easier from the pomt of view of 
ascertammg the law, especially if the mstruction is added 
“ Express your result m mmutes and decimals of a mmute ” 
Suppose, however, this last advice is not given The tabu- 
latiesi of the work done is as follows 

Length of Pendul jn Time to Swing 68 Tln^a 

1 yard 1 minute 

2 yards I 

How long will the 2-yard pendulum take ? The proper 
scientific attitude is to hold judgment m suspense But it 
IS equally a proper scientific attitude to try to form a workmg 
hypothesis “ I wonder if twice as long m yards WiU mean 
twice as long m minutes ” is a germ of a hypothesis Already 
a tentative generalization has been made (durmg what would 
ordmarily be called the “presentation”), and we really 
proceed to an apphcation or trial of it when we time our 
2-yard pendulum over 68 swings It takes 1 minute 25 
seconds ! So our hjrpothesis was false However, let us 
go on to try a 3-yard pendulum 

L«ngth of Pendulum Time to Swing 58 Times 

1 yard 1 mmute 

2 yards 1 mmute 26 seconds 

3 yards t 

Commonly when I have asked a class at this stage how long 
they think the 3-yard pendulum will take, someone has 
suggested 1 mmute 60 seconds, a number based on a 
generahzation that for each yard added to the pendulum 
25 seconds will be added to the time Let us try It takes 
1 mmute 44 seconds ! So this theory is also wrong, it would 
seem A state of mmd rather hke that of a pupil of Socrates 
after a course of his famous questions is apt to ensue But 
m many pupils there is distinctly present a reahzation of 
the fact that time is not moreasmg at the same speed as 
the length A guess for 4 yards which I have frequently 
had presented to me is 1 mmute 67 seconds This is based 
on the idea that since the steps m time are gettmg shorter 
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their decrease may be constant 25 seconds was the first 
step, 19 seconds the next step (0 less) so this will bp 13 
seconds 

Length of Fendnlum Time to Swing 68 Times 

1 yard 1 nunute 

2 yards 1 minute 26 seconds 

f yards 1 inmute'^44 seconds 

4 yards ? 

On trial the time is found to be not far from that predicted, 
and possibly three or four trials will be needed to make 
certam that a discrepancy exists It takes almost exactly 
2 mmutes ^ 

Now note that mstead of gomg through the formal steps 
of preparation, presentation, association, generahzation, and 
verification once each,^ we have already generalized three 
times and verified the fact that our generahzation was wrong 
each time All the while the “ presentation ” has gone on, 
the accumulation of data (“ P resentation ” suggests 
to o strongly that the pupil is a rec ipi ent, mstead of partici- 
pator ) Instead of going through five regular steps, 
1, 2, 3, 4, 6, to the solution of one question, we rather 
ascend a wmdmg staircase m which the ste ps 3 , 4, and 5 
keep^cmmirg'On higher and higher planes 

1, 2, 3, 4, (5) 

3. 4, (6) 

3, 4, (6) 

the (6) representing the fifth step resultmg in disappomtment 
How many times had Archimedes gone round that circle 
before he ultimately could cry Eureka ? 

I have only occasionally got the actual solution of the 
pendulum problem from unaided pupils But I have got 

1 Notb — A 4 yard pendulum is too long to get into most classrooms, 
and even if a thread can be got round a hook on the eeihng, a very heavy 
bob IS needed to keep it gomg long enough Yards are better to talk 
about , but I have used a 2 foot measuring rule often as umt Feet 
are too short for demonstration 

’ Seepage l&lff, 
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it from pupila to whom I suggested putting the times mto 
minutes and decimals 

1 yard 1 minute 

2 yards 1 42 minute 

3 yards 1 73 minute 

4 yards 2 muiutes 

and who then reodgmzed the square roots • Now"m each 
apphcation of a tentative hypothesis to a new length of 
pendulum we have an example of deductive thought, 
inasmuch as a general law is apphed to a specific case 
In crudely syllogistic form the reasoning runs, “ the time is 
the square root of the length, the length is 6 yards, therefore 
the time will be Vs mmutes ” Or more formally, “ all 
pendula obey this law, this is a pendulum, therefore it 
will obey this law ” But this is a very primitive form of 
deduction, and induction has undoubtedly played the major 
part 'In the lesson A law obtamed m this way, by repeated 
guesses which are verified by tnal, is called an empirical 
law, and does not satisfy the mmd m the same way m which 
a law deduced from first prmciples satisfies it Deductive 
thinking seems, therefore, at first sight to rise above the trial 
and error procedure which we have followed up from its 
lowest stage to the level of scientific mduotion But we 
shall make the attempt presently to show that m deductive 
thought also there is a large element of gropmg, feehng 
along now this and now that path, and that the difference 
IS not so strikmg as might at first appear 

An empirical law is unsatisfymg because of some inner 
wish to know “ why,” and because of the fear that, m the 
absence of a rational foundation, the law may be found to 
be only an approximation Sometimes empirical laws ■will 
carry one as far as experiment will at the time reach, and yet 
break down when further testing is possible For example, 
m the above pendulum lesson, I have had the hypothesis 
put forward that the second order differences are bemg 
halved each time, as sho'wn on page 264 The pre- 
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diction for 5 yards based on this would be that the next 
second order difference would be 1^ seconds, the next 
increase therefore 14| seconds, and the next time ^erefbre 
134J seconds, which would agree with any meaauifements 
the plass could make Yet further experiment would show 
the moompleteness of the law suggested 
W e £ave the wis h, th^fore, t o “prove” the formula, 
as we say, after ^^laye arr^d that is, to^owHBy 

deductive thmkmg, of a higher level than the mere apphca- 
tion of a general law to an obvious instance, that the formula 
IS already contained m those simple mtmtive generahzations 
to which we give our assent without question, such as that 
I things equal to the same thmg are equal to one another 
This proof, in the case of the pendulum law, contains, how- 


Length 

lime for 68 Swinge 

Increase 

Second Order Difference 

1 yard 

2 yards 

3 yards 

4 yards 

60 seconds 

85 seconds 
104 seconds 
120 seconds 

25 seconds 

19 seconds 

10 seconds 

(26—19) == 6 seconds 
(19—16) = 3 seconds 


ever, too much mathematical reasonmg to be suitable for 
illustration here 

In similar fashion, when a class has learned by many 
tnals that the three angles of a tnangle equal two right angles, 
they can presently be led to see that this must be so from 
simpler facts, for instance, from the two facts (1) that if we 
walk right round a tnangle we must have turned through 
four right angles, and (2) that at each comer an external 
and mternal angle total two right angles, makmg six nght 
angles m all Those four nght angles subtracted fiom these 
SIX leave the two nght angles inside 
In realms other than the mathematical it is not always 
easy to see the way m which a deduction of a general law from 
first pnnoiples can follow its discovery by an mduotive leap 
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But m lateUigent pupils there is always a satisfaction m 
making a deduction which is at any rate plausible even if 
not certg-m, a rationahzation, in fact Indeed, it is doubtful 
whethey a true mductive leap is ever made without some 
feekng m the thinker’s mind of a “ reason ” for the general- 
ization, a reason deduced from principles, not formed by 
mduotion from data Even the theologian who called 
attention to the beneficence of Providence m placmg large 
rivers near so many towns was givmg a reason for his 
observation And it would be difficult for any observer to 
conclude from a number of examples that great towns 
often are situated at the junctions of nvers without an 
inkhng of the mundane reason 
Yet some generahzations remam on the empirical level 
I am aware that p - f - b - p often pass over mto 
one another in that order as we go from a Latm word to its 
English eqmvalent, and that similar senes are formed by 
t - th - d - t and o-h-g-c If I were teaching 
that law, I would cause the pupils to collect instances which 
show it well, as 

pater father 

frater brother 

cornu horn 

pellia a fell or skin 

tree three 

duo two 

pedem foot 

dentem tooth 

and many more But I do not know whether this law of 
Grimm has ever been deduced from more mtuitive or more 
widely accepted laws of phonetics, so I must rest content 
with the induction Yet, whenever I can do so, I want to 
arnve at the deductive proof For example, I had occasion 
once to perform a long statistical calculation which frequently 
involved squarmg numbers of the form 6J, 3^, 8|, etc , 
and it dawned upon me after a while that the square of such 
a number is rapidly obtamed by multiplying the whole 
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number by the number next above it and adding a quarter 
Uiiit , the square of bemg thus 6x7 and a quarter, or 
42i As soon as I reahzed this I had to stop work for a 
minute to think out (deductively) the truth of i;his law, 
■winch I had discovered inductively, by imaging a 6^ square 
■which I turned into a 6 y 7 oblong, with a hfctle square — the 
J — to spare An empirical law is a provocation to the 

pupil to find the “ reason ” and should be used as such by 
the teacher Newtonjs great law of gra-pity, an mduction 
inasmuch as it is evolved from a mass of da ta, is as much 
deductive a^ inductiye^jn its _psychological nature, for 'the 
facta are complex, and the possibihty of seemg that each 
case IS an instance of the law depends upon abihty to carry 
out a considerable flight of deductive, mathematical thinkmg 
Da rwin’s law of the origin of species was an induction, but 
moat of his book is concerned -wnth woikmg out, deductively, 
the way m which it explains case after case 
Wrong thmkmg in the classroom is not i^equently due 
to ~tKe~~wor£ Too exclusively mduotive ^ or~Tdo 

exclusively deduct ive A teacher causes a class to perform 
an~exp^ii5ent wWeby they learn that lodme m contact 
with starch produces a blue stam She then gives them 
leaves from which the green chlorophyll has been removed 
by alcohol, and in-vites them to test them with lodme The 
leaves turn blue, and without any further encouragement, the 
pupils agree that this proves the presence of starch As an 
mtroduction to a homily on the crime of jumpmg too hastily 
to conclusions this would be all right But j oung teachers 
have been known to agree with the children and say, “ Tee, 
this proves the presence of starch in the leaf ” The f act that 
t he OO Dcl usion is correct makes the bad reas o nmg all the, 
more insidious Apparently a syllogism is present m such 
a teacher’s mind after this fashion 

Starch turns lodme blue 
This leaf turns lodme blue 
Therefore this leaf contains starch 
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Now this fallacious deduction is so because an induction 
is^ lacking, a set of experiments which would entitle us to 
ohangewthe first sentence into 

Only starch turns iodine blue 

For mstance, alcohol (in which the leaves have bebn recently- 
steeped) might also turn lodme blue, or sugar might do so, 
or common salt One might mahciously suggest a parallel 
experiment of stabbmg a pig with a knife The knife turns 
red Evidently a good test for pigs An animal m a poke, 
bemg then produced and stabbed, is shown to be a pig 
by the redness of the knife, though further mvestigation 
might let a cat out of the bag 

If mductive and deductive thought mterpenetrate as 
closely as is bemg suggested, and if it is agreed that mductive 
thought at least, as exemphfied by the pendulum lesson] 
IS lafgely a matter of trial and error, it ma y be wo rth) 
m vestigation whether even deductive thought is not of the 
same nature Take for mstance any detective story Does 
not the endeavour to deduce the eiqilanation of the crime, 
and find the criminal, take the form of trials ? Is it the new 
butler, or the mystenous stranger, or the bankrupt brother, 
who killed Mr Smith * The reader may reply that it is 
only the clumsy pohceman who thinks thus, whereas 
Sherlock Holmes “ deduces ” the answer to the riddle 
But IS the process really different m his case, or is it 
that the i ^ection of t hese trial solutione is^ more jrajpid 
and certain * 

'HefeTsTl reasoning problem used as a test by Mr Burt 
la ijjio t a lso ..s.olxgd-b y re ]e pta ng,..^tet,tPflA^-the,, h-QH^B 
whi ch do not fit the data * 

John said “ I heard my clock strike yeaterday, ten minutes 
before the first gun -was fired I did not count the strokes hut 
I am sure it struck more than once, and I think it struck an odd 
number ” John was out all the mormng, and his olook stopped 
at five minutes before five the same afternoon When do you 
think the first gun was fired t 
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Or take a “ rider ” (a " deduction, ” an “ original ”) m 
geometry If it is just too Lard for you to solve easily, 
do you not find yourself trying now this path and now that ^ 
Or if it IS so easy that you do it m a flash, try it on a less 
accomphshed mathematician, and find that he makes Mse 
starts Is^ it not probable that the only difterenoe m your 
\ own thinking was that these false starts were more promptly, 
p,lmost instantaneously, rejected ? That the reader may not 
lack a geometrical problem, here is one A B C D is a 
parallelogram, E is the middle pomt of A D, and C E meets 
B D m E Prove that the area of the tnangle B C E is one- 
third of the area of the parallelogram 

It 18 these false starts, of which thmkmg so largely consists, 
which give to any piece of written work the character of 
bemg thoughtful It is the careful trial and rapid rejection 
of the alternatives which impresses the reader, who values 
the work the more highly, the more abbreviated these false 
starts are, provided their rejection is conclusive Thmkmg 
over an essay which we are readmg consists mainly m trymg 
the paths which the writer has declared to be bhnd alleys, 
and m endeavourmg to discover others 

As a practical corollary to this pomt of view we oan con- 
clude that it IS ve ry desirable to encourage children to j aake 
t nals even should they prove t a-be,faL 8 aj 3 tartB The answers 
to deductive problems of any sort are not usually found as 
a mechamcal result of logical procedure They are selected 
from a number of possibihties which occur to one, selected 
because they fulfil the logical requirements In algebra, it 
IS true, there are rules guaranteed to give the solution of 
equations of given sorts but the employment of these 
rules IS not thmkmg, though the choice of the proper rule 
may be And how often does one find a student unable 
to solve a oertam equation because it is of a new form, 
when a httle trial would easily find the answer and probably 
suggest a rule for new examples * 

It 18 bad teaohmg, therefore, to discourage any ways of 
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solving a problem which a child is wilhng to try If persisted 
m„ it results m mabihty to attack any problem for which a 
rule IS not known The pupil should, however, be taught 
to put Ahe tnal to the test, and reject it~f or'~bther means if 
it proves unsatisfactory A common reason for fadute is 
persistence in a certain unfrmt^ul method attack and 
reluctance to try new points of view 

The re are wavs of ehmm atmg errors li^ioh are of general 
use a nd which a re worth encourag^ent One such special 
form of tnal is that which pushes right on to the end of the 
problem disregarding mmor mistakes, disregardmg quanti- 
tative inconsistencies, disregardmg lack of knowledge as to 
]ust how a certain step can be performed, but assuramg that 
it and the other steps have m fact been earned out and the 
goal attamed, after which the steps are retraced and the 
difficulties attacked m reverse order The “hypothetical 
construction ” m geometry is of this class By pushmg 
on to the complete solution, even though gaps remam in the 
oham of reasoning, a view of the whole is obtamed which 
enables the gaps to be filled 

The process is particularly clearly seen m quantitative 
details Suppose, for mstance, that I am desired to draw 
the figure known as the Walls of Troy Even an adult, 
attemptmg to do this, is hable to leave insufficient room for 
some part of the figure Either m the imagmation, or 
actually with pencil on paper, he pushes on to the complete 
figure, and then, gomg back over it, he scales it and then 
redraws it correctly He reduces his trials to one, and even 
that may be only an image A similar process occurs when 
the child IS asked to subtract 7 from 12, and says, “ Seven 
and what are twelve — seven and five are twelve ” The 
use of an x, or any symbol, which can be mampulated as 
though it were the thmg it stands for, is similar m nature 
A half-way step is to carry out the mampulation with some 
standard quantity, as when we are asked how much money 
will amount to 676 dollars m 6 years at 4 per cent per 
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anmnn compound mterest, and we find first what 100 dollars 
would amount to m that time 
There is nothmg m all this, except the degree of ahstract- 
ness of the material, which diffeis from a practical workman’s 
behs^viour m face of a concrete problem The first bQat 
which "Robmpon Crusoe constructed )7as a failure, just 
because he did not imagme^it completed and picture to 
himsSf,ho3K_EeIwas^ .going to get it 2 nto_^he water ~~You 
remember that, after spendmg many, many days m 
labonously hollowing out a huge tree which he had felled, 
he found that he could not move it He made actual 
attempts to do so with the aid of rollers, and other attempts 
to dig a canal to bring the water to the piragua, but gave 
them up That was thmking of a primitive sort More 
refined think mg operates wi th im a ges an d w ords instead o f 
v Rh rolTer s a^ a h eavy can oe^ that is alj The naval 
architect, desigiung a new ship, makes his trials with sketches 
and formulae before he makes them m the trial tank, or 
ultimately with the fimshed boat 

to recognize soinethm g genera l in a sito^op, and to reject 
in consequence a number of possibihties which are known 
to lead only to failure That “ s ometlung genera l ” is then 
usually given a name It need not be anythmg very difficult 
of recogmtion, it may only be recogmzmg that a triangle 
remams a triangle even if it is now long, now short, now 
scalene, now equilateral With these concepts we learn 
to operate as we did with pieces of actual behaviour, and 
later with images , and with their aid many deductive 
problems are solved because they are seen to come under 
a higher concept Ch ildren and students cannot be given 
th ese concepts , they have to w in.dhgin_fnii tbemsfilic eft^^Iivit 
-the teacher can plan situations are Iikely -±Q^e 

seejir aSdliah’conBistenfl^ give his encouragement to their 
formation 

In the inductive portions of a lesson, the great need is 
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to encourage free dom of hypo t hesiB makmg, ac companied 
by honest tr ial and re.iec tion The hne between wild guessmg 
^on the part of the pupils, and legitimate hypothesis, is hard 
to draw, but so it is also m real scientific work 

I should not be surprised (said A S Eddington after»proposmg 
a hypothesis concerning the internal constitution •sf the” stars), 
if it IS whispered that this address has at tunes verged on being 
a little bit speculative , perhaps some outspoken friend may bluntly 
say that it has been highly speculative from begimung to end 
I wonder what is the touchstone by which we may test the legitimate 
development of scientific theory and reject the idly speculative 
We all know of theories which the scientific mind instmotively 
rejects as frmtless guesses , but it is difficult to specify their exact 
defect, or to supply a rule which will show us when we ourselves 
do err It is often supposed that to speculate and to make hypo 
theses is the same thmg but more often they are opposed It is 
when we let our thoughts stray outside venerable, but sometimes 
insecure, hypotheses, that we are said to speculate Hypothesis 
li mits speculation Moreover, distrust of speculation often covers 
loose thinking , wild ideas take anchorage in our mmds, and influence 
our outlook , whilst it is considered too speculative to submit them 
to the scientific scrutmy which would reject them 

If we are not content with the dull accumulation of experimental 
facts, if we make any deductions or generahzations, if we seek for 
any theory to guide us, s ome degree of spe culation cannot be 
\asnided Some will prefei to take the interpretafion~'wl!iIoB~seeiBar 
to be most immediately indicated, and at once adopt that as a 
working hypothesis , others will rather seek to explore and classify 
the widest possibilities which are not defimtely mconsistent with 
the facta Either choice has its dangers , the first may bo too 
narrow a view and load progress mto a cvl de sac , the second 
may be so broad that it is useless as a gmde, and diverges indefinitely 
from experimental knowledge When this last case happens, it 
must he concluded that the knowledge is not yet ripe for theoretical 
treatment, and speculation is piemature The time when speou 
lative theory and obseivational lesearch may profitably go hand- 
in-hand IS when the possibfiities, or at any rate the probabihtiea, 
can be narrowed down by expertment, and the theory can indicate the 
teats by which the remaining wrong paths may be blocked up one 
by one 


And in a passage later m the same address, Eddmgton 
urges us to be bold in makmg hypo these s, as both Icarus 
and Dsedalus were bold in venturing to use wmgs but 
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then to soar like Icarus right up to the sun, to put our hypo 
theses to the hardest tests, to strain them “ to the breal^g 
point till the weak pomts gape,” and not fly safely like 
Daedalus through the middle air, and by excess of ^caution 
fail "to brmg their hidden weakness to hght 

The differpnces between aviators are largely tempera- 
mental, and so, too, the differences between makers of 
hypotheses are not entirely intellectual m~~inrigrn~- One 
man wiTr"be "wiJhng immediately to change his hypothesis 
as soon as contradictory instances are met, another will 
attempt far-fetched interpretation m order to smooth 
over the difficulty, another is unwiUmg to make any change 
m his pet theory, and shuts his eyes to the facts which do not 
fit m, and yet another is emotionally upset, and gives up the 
problem as a bad job These types are well shown m an 
mterestmg experiment made by Mr Zing Yang Kuo, in which 
Enghsh-speakmg students were asked to memorize 88 
Chmese characters, although, unknown to them, it was not 
really their memory which was bemg tested, but then: powers 
of inductive mfereuoe For through groups of the Chmese 
characters there ran certain radicals, such as a roughly 
oblong character meaning mouth (not unlike part of the Red 
Dragon symbol on a Mah Jong tile), just as a general law can 
run through a number of special mstances Some of these 
characters contammg the oblong mouth symbol might have 
other ideas m common, as to hark, to hoot, singing, which aU 
molude the idea of sound But other mstances showed that 
this was not the meanmg of the oblong symbol, such as 
to bile, drinking, or scdiva The behaviour of his subjects 
towards these “negative mstances,” as shown by their 
answers after the conclusion of the test, and by the type of 
mistake they made, led Kuo to formulate the above types 
of reaction to instances disagreemg with a theoiy And 
we can, I think, see these types m everyday hfe ^ 

> Jmm Exp Faychol 1923 VI 247-93 
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REVIEW 

Thp general idea whach I have taken as my beacon m wntmg 
the previous chapters has been the way m which man’s mind 
has grown out of the animal mmd And m following this 
course I have, from time to time, gone about on two different 
tacks, not always headmg directly towards the beacon, 
but always, I hope, nearing it , some chapters have dealt 
mainly with inteUigence, and otheis mainly with character 
Out^of mstmotive behaviour which at first is bhnd and 
automatic, grows the begmnmg of reason, as the reactions 
grow less mevitable, as the animal comes to have a repertory 
of responses which it tries over and over m solvmg a problem 
Its “ thinking ” at this stage is active, actual behaviour 
Evolution creates out of this animal, in turn, an ammal 
which r eplaces, fbe hpjhaviourj^ substitu teji which 

sa ve time !OTen o ^ sense organs which a cLat a distanc e 
serv e this pu rpos e, so that we need not run our heads against 
a stone wall, it is sufficient to see i t But imagery , bom of 
such senses, m particular of the distant senses of sight and 
heanng, comes m as a more obvious substitute, and we stop 
when we see the stone wall merely m the nund’s eye Emally, 
aymbola, unhke the actual behaviour, come to replace it still 
more subtly Wo rds, particularly, whose meamngB have to 
be acquired and pa ased-on-Jm. oach_ genera tion, play an 
extraordinarily important part i n reasonmg , and bring 
witE'fEem’iEFdangers of parrot learmng as well as the powers 
of abstract thought Especially has the attempt been made 
to see h ow far the idea of irial and error can carry us, tnal 
and error at first among act s, the n amonginaagesj^then among 
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sy mbols The alternatives which are presented for selection 
become moreasmgly more abstract, mcreasmgly more plastic 
and mdefinite It seems possible that the only physmlo gica l 
concomitant is mcreasing^ complexity in the neurone patterns 
wEi^ accompany the reasonmg The educational imphca- 
tions of this way of looking at mtelhgence are first, that we 
shopld m our 'teachmg recognize the trial and error aspect of 
creative thought, and secondly, that we should provide 
-for moreasmg abstraction m the materials We should 
provide op poitumties for problems to ar ise, and treat ^hem 
as the children of om pupils’ bra uis, not as mfliciiQiia or set 
tasks We should encourage the widest variation m the 
solutions offeied, the hjrpotheses formed, but should msis t 
on ruthless rejection after tr ial We should have our 
pupils push their theories to the limit, to discover their 
breakmg points We should praise intellectual honesty 
which tries and finds out, and we should condemn mtellec - 
t ual lazmesa which theorizes and does not verify We should 
see that the apparatus of abstraction is supphed to the pupil 
as fast as he feels the need for it — vocabulary, mathematical 
symbols, moral fables, parables and mstances — and no 
faster Throughout, we should ask whether oui thinkmg 
hangs together, is consistent, and whether its predictions 
ai;e venfiable We should avoid formulae and cut-and-dried 
methods and go back to first principles Above aU, we 
should encou rage thinkmg. t heorv-makmg. and have the 
selection made by trial, not by authoritative repression 
The s ame plasticity of response which, in the task of findin g 
means, le ads to mtelligenc e. lea ds m the choosin g of ends , 
"to characte r Between muscular responses to a situation, 
and intellectual responses to a situation, thpjliffemicaJSJHJe 
of abstractio n, and the latter is made possible by the possi- 
bihty of the former In not dissimilar fashion, the fact that 
m man emotional drives and sources of energy can readily 
be tapped by numbers of diverse situations, and not merely 
by certam narrow stimuh, gives rise to the possibihty of 
274 > 



REVIEW 


directing the impulses along noble or vicious channels For 
the ^simple situations which are the desired goal of animal 
action, s«ch as obtainmg food, or possession of a mate, or 
regaming contact with the herd or pack, are substituted 
loftj ideals or ugly passions Both m mtellect and, in 
c haracter, edu ca tion means retbrectmg l^haviour aJo^ n w 
ch annel s In both , educat ion means leaiiiing^ to Ipok^ahe^^ 
In both, the mistake of repressing instead of redireotmg is 
one which leads to failure or even to disgrace In gharacter 
formation, it has to be recognized that good habits grow out 
of^i hstmcts^ and that the latter have to be accepted and 
remodelled In intellectual education, it has to be recog- 
nized that abstract t hi nking gr ows o ut o f a ctu al aptipj)., ^d 
IS a substit ute fqr it so that to divor ce thi n king from a otm g,. 
to make “ boo k-learnin g di fferent _fronL_domg_ things, 
to repress activity of muscular behaviour instead of subh- 
matmg'’it into thought, is as harmful to reasomng as bhnd 
repression of impulse is detrimental to character There 
can be logic-tight bulkheads between thought and action as 
injurious as those between rehgion and everyday hfe 
Another leadmg idea which has emerged is the neoessi^ 
for a very real integration of school life mto one whole of 
div erse y et mteroonnepted subiecte of study For otherwise, 
I do not see any way out of the “ formal training ” paradox 
If the trainmg we give our pupils is only going to improve 
them in that subject alone, and not transfer except m minute 
amounts to hfe situations, then logically we ought to give 
up teaching most of the subjects found m school and practice 
vocational framing only But if, in a study of vanous sub- 
jects, each under different aspects, and with different 
matenal, there are used general methods of reasomng, ven- 
fjnng, controlling, testmg, then from them all, the student 
may get by abstraction the lesson of how to think, which may 
tr 9 ,n 8 fer from the whole though not from any one The 
specialist at 16 would be m danger of merely leammg his sub- 
ject, while the pupil getting a wider education was learning 
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to thmk — provided this second pupil was not only being 
made a speciahst m each of six subjects It is with m any 
misgivmgs that s ome o f us see the increasmg departments, bsTyi 
of SrrhO^rftnd the growi ng wis h on the part of teaeberH t n ^ 
teacjh o ne subject exclusivel y I know well the answer, that 
the su]>]ects are becoming so advanced that teachers must 
speciahze, and cannot become expert in special methods 
unless they stick to their lasts But I am not altogethe r 
convmoed, a nd fear th at only cobbling may result and, on 
th^prmciple that if you want really honest criticisms, you 
should send the Sporting Editor to the play, and the 
Dramatic Cntic to the match, I would like_ thfi—Enghsh 
teacher to tea ch a little c hemistry and ;^e_cheiruatryjteacher 
to teach a little Engbsh And having thus made many 
enemies (for I know what they will say, and perhaps they 
are right), I will remember, too late, that least said is 
soonest mended * 

Perhaps all of the rest is summed up m the general notion 
|that play has been the great maker of man kind Fixed 
inhgnte d mstm cts got a long way, but they could never, 

I imagme, have given us .sp eech Speech, and the innu- 
merable muscular dextenties of which man is capable, 
came because man inhents random tendencies to make 
noises, and enjoy playing at the game of doing so and ran- 
dom tendencies to manipulate things this way, that way, and 
any way We call the period childhood It is helpl^ first 
because it has so few really definite responses, but for Jibe 
sa me reason^ it is pbtentiaL of esKcything And m nature 
the random activities which ensue are called play, and from 
them the environment selects the fittest a Darwinism of 
responses rather than of r esponde rs Play is therefore the 
natural formroTeduoation, and school must use it, passing 
over gradually to earnest as the years go by 
And as they go by, school will watch anxiously, to stnke, 
as James says, when Jim Jlpru&jiot, to use each impulse as 
it comes up And this, whether the theory of the transiton- 
276 



REVIEW 


ness of instincts is correct or no If jhev are transitory . 
BO m uch the more importa nt But in any case, it were 
foohsh "to have the newest impulse agamst one instead of 
aotmg Yith it 

These, then, appear to be the mam ideas ur^ed a the 
con tmmty of .actinn... and .jfchought. the fflp ortaace of 
onginality,^^and the danger of a^uthority m mtellectual 
thmga, the need_of^subje_otmg theory to trial, and-Oigeemg 
Igener al methods m sev eral B]iib]ects,_ the importance of 
re=diEec.tmg-ingtmct8 and avoidmg mere repression, the value 
of .play methods, and methods seizmg upon the m stinct of 
the mome nt y nth youngs cEddren Throughout, education 
should look more and more ahead, both m cu ltivating^mteUi- 
genc e and m creatmg c haracter Eor the latter can, be 
created, while mteUigence, it would seem, is much more a 
matter of heredity In it, mdividual differenc es se em mor e 
m borJ than m characte r and the task of the school is 
rather that of di scover mg thn.Ti_nLmnkmg tslgnt, the task 
of flndmg the shape of the pegs, not whitthng them to fit 
the square or the round holes InteUectnal guidance and 
character iratmng 

Each member of a free commumty (aaid the late Lord Bryce 
in a Yale address) must be capable of citizenship Capacity mvolves 
three quahties — Intelhgenoe, Self control. Conscience Of the 

three requisities, the two former are the more frequent and are the 
more easy to produce by proper trammg 

Contrary to his opmion, however, seems the verdict of 
psychology, as regards intelhgence Self-control and even 
conscience seem much more modifiable by the mfluence of 
education than is mtelhgence, even though the latter may 
not be entirely unchangeable A certam type of character 
can almost be guaranteed by a school if it has its pupils 
long enough, but not a level of mteUigence It seems to 
be t he function o f the teacher to form chMacter a nd find 
out abo ut mteUige nce In so far ^s Im can mfluence the 
lattgTj^he wiU^do it through tllie former 
277 




INDEX 


Achievement Testa 193 
Acquired characteristics, 24fE, 38 
Adrenm 71 
Aphasia, 106ff 
Apperception liOff 
Archimedes, 263 
Armstrong Henry E , 191 
Army analogy 49 60, 63 64 
Army Tests 141, 180, 186, 223 
Axolotl 75, 77 
Axono, 49 

Baden Powell 76 
Ballard, 186, 218 
Behaviounsts, 264 
Belloc Hilaire, S3 
Benson 82, 93 
Bentham, 242 
Bickersteth, 219fi 
Binet 117 ISOfE, 193, 198, 206, 206, 
207 212 214, 216H, 223, 234 
Boy Scouts, 12, 73 76, 77 
Brain Localization, 101 
Broca, 107 
Bryce, Lord, 277 
Bryn Mawr, 196 

Burt, 182, 187, 188, 196, 196, 198, 
200, 216 £E, 224, 267 

Calculus, 129£E 
Campagnao, 238 
Canal boat children, 217fl 
Censor, 16 IH 

Cerebral hemispheres, 62, 101 
Cham instincts 36 
Chicken, 42 46, 74 
Clapartde 206 
ClasBital type, 230fl 
Cobb, Margaret V , 198 
Columbia University, 191, 198 201 
Completion Tests, 195 
Conceptual 119 


Conditioned reactions 236 
Control group 136 
Co operation, 241 
Correlation, 20, 207fi 
Courtis, 126 191 
Crusoe Test, 189 
Cube Teat, 88 
Currant, nerve, 61 
Curwen, Mrs , 100 

Dalton Plan, 179 

Darwin, 190, 149, 166 231 241 
266, 276 

Deaf and dumb, 118 
Deductive reasoning, 269 
Defectives 174 
Dendrites 60 
Dewey, 264 
Dog, 860, 103 
Dominant factors, 23 
Downey, 233 
Dreams, 161 
Drever, 116 
Du0, 221 

Ebbmghaua, 187, 196 
Eddmgton, 271 

E0ect, Law of (see Satisfaction) 
Ego, 270 
Elderton 211 
Emotion, 28 

Environment, 24, 31, 34fi 
Epeira 14 

Examinations, 1760, 202 
Extrovert, 2280 

Fabre, 14 

Faculties, 1340, 181 
Faraday, 94 
Faust 162 
Fear, 236 

Fissures of brain, 102 



INSTINCT, INTELLIGENCE AND CHABACTER 


Five Formal Steps, 160 
Forbes, 238 

Frequency, Law of, 69, 64 
Freud, 77 164, 168 ff, 236, 236 
Fnday, 189 
Frog, 76 

Galton, 83 111, 177, 210, 211 
Gangs, 72 '' 

General Ability 204£f 
Girard, Stephen, 114 
Glands, 69 
Gordon Hugh, 217 
Gordon, Kate, 211 
Gnrmn, 266 
Grooa Karl, 34 
Gypsies, 2171f 

Habit 16ff, 238ff 
Haggerty 200 
Hawkes, 192 201 
Hayward F H, 114 
Head Henry 103fE 
Herbert, 149fi 
Herd, 27 S 167, 229 242 
Heredity, 19fE 210ff 
Hero worship, 244 
Heuristic Method, 191 
HiU, D S 96 
Hmduatam Test, 188, 223 
Hogben, 76 
Holhngworth 232 
Hormones 70 
Hume, 162 
Hunter, W S , 86 
Huxley, Julian, 76, 76 

I E B, Tests, 87, 140, 142 
Imagery, 79-100 
in memorizing, 94 
in music 97 
m reading 91 
in science, 93 
In translating, 92 
m words, 90 
Imitation, 28, 244fi 
Individual differences, 170fl 
Inductive reasoning, 269 ff 
Infancy, 82 

Inatinots, 13ff, 36fl, 52 
Intelligence, paswwi, <wp 113,180 


Intelligence quotient, 173, 184 
constancy of 212 ff 
influence of sohoolmg on, 216 " 
hmit of growth of, 2213’^ 
of rural children, 218fi 
Interest, 149fl 
Introvert, 228 ff 

James, 27, fl6, 74, 238, 276 

Jennings 39 

Jung, 164 168, 162, 229 

Kammerer 26 
Keith Sir Arthur, 48 
Kelvin 93 

Kinsesthetic imagery 83 96 
Kipling 76 246 
Kuo, 272 

Latm, 136, 140 
Learning 39ft, 247ff 
Left handed 104 
Lobes of brain, 102 

Macaulay, 269 
McCall, 108 
McDougall, 28 

Mathematics, 116, 1243, 142 
Maze, 38, 573 
Mean, 176 
Median, 170 
Memonzing 2473 
Mendel, 213 
Mental age 183 
Metoalfe, Cranstoun, 84 
MiUor, Hugh 239 
Mnemonics, 248 
Monkey, 82, 86, 103, 191 
Monroe, 198 
Montaigne, 114 
Montesaori, 261 
Moore, 92 
Morgan, Lloyd, 16 
MiiUar, Max, 111 
Multiple Choice Tests, 196 
Personality, 168 
Kesponse, 41 
Track Schools, 190 
Musio, 97 121,160 
Mutations, 24 

Nervous System, 483 



INDEX 


Neurone, 49 et passim 
Newton, 266 
Nocmal Curve, 172 
Northuifiberland, 106, 173, 219fi 
Notation, 130 
Numerals, 124 

OaMey, 248 
Opposites, 187 
Ostwald, 230fi 
Otis, 186, 221 

Patterson, 118 
Pawlow, 25 
Peohstem, 264 

Pendulum Example, 161, 260fi 

Percentile Rank, 186 

Percept, 106 

Peterson, 61, 03 

Picnic fire analogy, 81 

Pmtner, 118 186 

Plateaux, 264fi 

Play, 32fi 

Porcupne, 86 

Postal system analogy, 48, 69 
Practice, Law of, 43 fl 
Procrustes, 238ff 
Profiles, Educational, 199 
Psychoanalysis, 162 
Ptinishments, 242fi 
Puzzles, 46 
Pygmalion, 2382 

Quotient, Intelligence 184 
Achievement, 1962 

Raccoons, 82, 86 
Rat, 672 86 2 236 
Rationalization, 169 
Readmess; Law of 66 
Reasomng Tests, Burt s, 188, 2162, 
267 

Re capitulation Theory, 742 
Secenoy Law of, 69, 64 
Recessive factors, 23 
Reflex, 13, 60, 62 
Regents’ Examination, 202 
Regression, 21 216 
Repression, 1672 
awards, 2422 
Kignano, 230 
Ritchie, 92 


Romantic type, 2302 
Ruoh, 222 
Ruger, 46 
Rugg, 101 

Rules m school, 2382 
Rural mtelbgence 2182 

Saokett L W , 86 
Sadoleto, 238 

Satisfaction, 432, 67, 662 et passim 

Schneider, 232 

Self government, 240 

Sentiments, 148, 164 

Sex, 272, 77, 167, 1692, 168 

Shand 164 

Sheep, 104 

Siblings, 2102 

Skew distribution, 1762 

SkiU, 247, 2642 

Sleight W G 138, 144 

Socrates, 261 

Spearman, 147, 181, 206 

Special Abilities, 204 

Specialization, 146, 210 

Speech, 34, 1112 

Speed factor, 1412, 222 

Spencer, 243 

Square root, 126 

Stable mmded, 2282 

Stanford Achievement Test, 198 

Stentor 392 

Stem, 184 

Stevenson, R L , 264, 268 
Stewart, Sir James 107 
Stout, G F , 110 
Sturt, 248 
Sublimation, 1672 
Suggestion 2332 
Symbols, 80, 1242 142 
Synapse, 60 


Tansley, 272 164,228 
Tarkmgton, Booth, 30 
Taylor Grace A , 198 
Telephone or telegraph analogy 
492, 67, 167 
Temperament, 2272 
Tennyson, 94 

Terman, 117, 183, 184 187, 19 
212 223 

Thomson, Sir J J , 93 



INSTINCT, INTELLIGENCE AND CHARACTER 


Thorndike 17, 27fE, 42, 65 06 

08 77, 80, 139, 142, 146 147, 
168, 168 191 192, 198, 210, 244 
Trabue 188 196 
Transfer of training 132 134ff 
Transitonnoss of Instincts 74 
Tual and Error, 43ft 79£E, el 
lismnt 
Trotter 229 
True false Tests 194 
Twins, 210ff 
Tylor, 119 


Ward, James, 81 
Warden, 68 
Washburn, 87 
Waterworks analogy, 7 1 
Watson 235 a 
Weismuim, 149, 267 
Wells, H G 112 
Wernicke 108 
Whole 11 part method 250 
Will 227 a 
Wilson, W R 143 
Woodworth, 187 


Unotable minded 2288 

Variation, 21, 31 
Vocabulary, 113, llSfiUAS? 


Yerkes R M 83 
Yerkes and Yoakum 186 
Yorkshire, 219 



0Ve%L6^F 


pajrticulars oj publications, 
oj Similar interest 
issued by 



GEORGE ALLEN & UNWIN LTD 
London 40 Museum Street, W C 1 
Leipzig (F Volckmar) Hospitalstr 10 
Cape Town 73 St George’s Street 
Toronto 91 Wellington Street, West 
Bombay 15 Graham Road Ballard Estate 
Wellington N Z 8 Kings Crescent Lower Hutt 
Sydney, NSW Australia House Wynyard Squari 


Apes, Men and Morons 

by Ernest A Hooton 


Demy 8wo los (y^ 

Anyone readinf, this incisive and easily intelligible analyst; ol the 
human race will find convincingly shattered most of the comforting/ 
doqtnnes and glib generalizations with which we reassure nursehes 
that'^ur species is a perfected product, or well on the way to becoming 

In the first sfction of the book the author ^iscusses not only how 
man evolved from the lower forms but also how he is continuing to 
evolve to-day, both physically and mentally The same evolutionary 
forces which hate operated m the past are still operating Dr 
Hooton shows what these forces are and how they have shaped and 
will continue to shape the course of human development 

The second section is devoted to an examination of the relation of 
different kinds of human animals to their physical and social environ- 
ments — ^more particularly to the vexed question of race Aboriginal 
and immigrant races and types of man in the New World are dis- 
cussed ui some detail 

The last section comes to grips with the unpleasant problem of the 
degenerative trends of human evolution It inquires into the agencies 
which may be responsible for these unfortunate tendencies and 
discusses the possibilities of correcting them 

Heredity and Politics 

Jy J B S Haldane 

Laige Crown 8no js 6d 

“ Professor Haldane s new book is packed with useful information 
and suggestive comment on the social implications of modern bio- 
logical and gencttcal research extremely lucid account of the 
principles of human heredity and the inheritance of disease ’’ — 
Yorkshire Post 

Common Neuroses of Children and Adults 
by O Spurgeon English, M D 
Chnual Professor of Psychiatry , Temple University Medical School 
and Gerald H J Pearson, M D 
Assistant Pt of essor of Pediatrics, Temple University Medical School 
Demy 8vo izs 6d 

The authors deal first with the formation ol personality its structure, 
psychophysiology, and psychopathology Then the neuroses of 
childhood are presented as they manifest their symptoms m vanous 
bodily disorders or m unsatisfactory behaviour patterns Lastly, the 
neurotic manifestations in the adult are discussed, following the 
present accepted classification of adult neuroses In both sections 
emphasis is given to treatment possibilities and treatment technique 



On Education 


by Bertrand Russell 

8i)o Sixth Impression {Cheaper Edition) 5^ , paper, 3s bd 
One of the most stimulating books that we have seen It is 
enlivened by flashes of brilliant humour We advise every^dy 
to*buy and study carefully this most able and interesting boo^” — 
Education * 


' The book is full of* good things, as we should expect from so 
emment an author and courageous a thinker ” — Manchester Guardian 


“ This quite admirable little book Nobody could pose the 
educational problem with more understanding insight than Mr 
Russell does, nor with a more conciliatory tolerance towards those 
whose views may differ from his ” — Truth 


Testing Children’s Development from Birth 
to School Age 

by Charlotte Buehler, Ph D , and 
Hildegard Hetzer, Ph D 

Demv 8t)o Illustrated iss 6 d 

The senes of tests which the authors present m this volume are 
for children from the first to the sixth year of life They are not 
intelligence or performance testa, but they are meant to test the 
development of the whole personality of the child They are also 
different from the usual test systems, in so far as they are based on 
many years’ study of the behaviours which are tested The child 
is tested m six spheres of activity perception, control of body, social 
reaction, memory, imitapon, and manipulation of material mental 
productivity 

It has been proved in practice that these tests enable us to dis- 
tinguish mental retardedness as early as the first year of life , to give 
detailed advice in cases of adoption , to distinguish tendencies towards 
neurosis , and to give detailed advice about environmental influences 
and the education of the normal child 

" The book should prove of most use to those 

actually engaged in practical child psychology this book will 
prove to be a very important contribution to child psychology ’ — 
Listener 



The Education of the Emotions 

THROUGH SENTIMENT DEVELOPMENT 

by Margaret Phillips 

Lecturer tn Educational Psychology, Stockwdl College"^ 

Large Crown 8«o ^ 8s (id 

An e^ursion into a field of educational psychology hitherto relatively 
unexplored ' The question raised is How do the main sentiments, 
passions' and interests of individual and socialjlife normally develop 
and how may they be educated ’ Autobiographical accounts of 
sentiments for persons, places, animals, social groups, intellectual 
pursuits, sports, ciafts the arts, moral ideals and religion are examined 
for the answei Freudian teaching is challenged at several points and 
current theories concerning the influence of paients “ public spirit,” 
“ knowledge for its own sake,” the value of games, the function of 
"the arts, the effect of religious instruction and other matters are called 
m question 


Towards Peace of Mind 

EVERYDAY PROBLEMS OF MENTAL HEALTH 

by Di Kail M Bowman 
With a Foreword b\ Professor Cyril Buit 
Crown 8w 6s 

This book endeavours to present in a simple and understandable 
fashion the important theories with regird to human behaviour, and 
to apply these to the practical problems of adult life 1 he effect of 
heredity is first considered, and the author points out how heredity 
affects and limits the possibility of behaviour 
Various physical factors are then dealt with, such as the nervous 
system, the glands of internal secretion, and physical disease The 
r61e of the instincts and emotions and methods of dealing with mental 
conflict are also discussed Finally Dr Bowman discusses a large 
number of specific problems, such as health, fatigue relaxation, sleep, 
tobacco, alcohol, recreation, education, worries, fears, sex, marriage, 
moral and spiritual failures 


That Inferiority Feeling 

by John S Hoyland 

Croion 8oo ys 6d 

’ His book should prove exceedingly useful to the man or woman who 
has no special knowledge of the subject and wishes to understand 
something of the hidden motives of human conduct He writes in a 
simple straightforward way that is unusual in books of this kind, and 
strongly urges the simple expedient of helping others as the remedy 
for most inferiority fear conditions ” — Nottingham Guardian 



Psychology of Early^Childhood 

by W Stem 

Translated by A Harwell 

Second Edition Enlarged and Completely Revised 
S)emy Sao Third Impression i8i 

“ It*is unquestionably the leading book on this section of child staxfy , 
and Its revision brings it abreast of the rapid developmente and/the 
kaleidoscopic changes in psychological theories It is a redief to 

read a calmly balanced Sook on a subject so often dealt with by pur- 
blind faddists ” — Schoolmastei 


Fnendship-Love m Adolescence 
63; Dr N M lovetz-Tereshchenko 
B Litt (Oxon), Ph D (Lond ) 

Demy Stio 16s 

This IS a book written to describe scientifically the friendships and 
loves of adolescence and to establish the special character of romantic 
experience at that age It deals in particular with the mental develop- 
ment of an individual boy and his attachments to other adolescents, 
both boys and girls, the account covers the boy’s life, in its different 
aspects, fPom the age of 13 years 4 months to the age of 16 years li 
months The research of winch the results are embodied in the book 
was based upon the author’s large collection of original documents 
— such as diaries letters, and stories — ^written by adolescents and for 
years kept secret by them On the evidence of these documents the 
author claims, in opposition to much modern dogma, that love is not a 
sexual phenomenon, and he has had the courage to clarify his argu- 
ment by giving an exact definition of the sexual 


A Short Introduction 
to the History of Human Stupidity 
by Walter B Pitkin 
Author of Life Begins at Forty 

Demy Svo izs 6d 

Mr Pitkin has thoroughly enjoyed himself writing this book, and it 
makes wild but enjoyable reading He is so often near to the truth 
that there are moments when he becomes a serious psychologist ’ — 
Dmlv Telegraph 

It should be understood that this is not an entirely unserious book 
^Mr Pitkm can write with vigour and shrewdness To read 

Mr Pitkm is to receive a succession of miscellaneous shocks ” — 
Manchester Guardian 



Superior Children 

THEIR PHYSIOLOGICAL, PSYCHOLOGICAL, AND 
SOCIAL development 

by John Edward Bentley 

P}ofesi.or of Education and Psychology, The American University f 
D^^y Bvn " t 2 s <td 

“ Prl^fessc Bentley discusses how to discover latent talent and how to 
educate it deals with the physical, mental, social and moral 

qualities of superior children, youthful genius, precocity, pioblems 
of discipline, training for leadership, the special methods of teaching, 
the right type of teacher, educational usages past and present 
His previous tieatise on ‘ Problem Children ’ is good, his new book 
is even better — Teachers World 

“ Superior Children is an important contribution to the educational 
and psychological study of children ” — Nursery World 

j Children’s Dreams 

AN UNEXPLORED LAND 
Dr C W Kimmtns 
Late Chief Inspector to the L C C 

Author of The Child’s d.ttttudc to Life, Mental and Physical Welfare 
of the Child, etc 

Crown 8t)o 4^ 6d 

‘ This IS an exceedingly interesting book on an exceedingly interesting 
subject Dr Kimmins is to be congratulated on the objective way in 
which he has tabulated his material, upon the moderation of the 
deductions he draws from it, on the lucidity of his writing, and, above 
all, on the way in which he has managed to keep his subject open, 
without subscribing to any single theory of dream causation ” — 
LAG Strong in the Spectator 

Guiding the Child 

on the Principles of Individual Psychology 
by Alfred Adler and Associates 
Small Demy 8110 Cheap Edition ys 6 d 

Dr Adler and his associates have for many years conducted Child 
Guidance Clinics They here show the actual problems encountered 
and their solution 

“ A useful book for everybody who is interested m the training of 
children ” — yohn O'London s Weekly 

All prices are net 
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